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Mathematics plays an integral role in many 
aspects of modern life. Every time you 
stream music and videos, you are using the 
mathematics of error-correcting codes to 
reliably download data. When you watch 
a TV weather forecast, you are looking at 
the result of sophisticated mathematical 
modelling of the Earth’s atmosphere, 
and artists have found inspiration in the 
beautiful and intricate fractal patterns, such 
as the Mandelbrot set, that emerge from 
surprisingly simple mathematical equations. 

Mathematics provides the techniques and 
language to handle problems from a wide 
variety of disciplines. It has always been 
essential for engineering and the physical 
sciences, and is becoming increasingly 
important in the life, environmental and 
social sciences. Yet mathematics is not 
only studied because of its applications; 
it has a fascination and beauty of its own, 
characterised by precision and logical rigour.

A Mathematics degree from the University 
of Exeter will inspire you to fulfil your 
full potential and flourish – whatever your 
ambitions. We will encourage you to develop 
your critical thinking, challenge you to learn 
new ideas promptly, and follow and digest 
complex reasoning. You will be a key part 
of our world-class academic community, 
benefiting from the very latest, research-
inspired teaching.

Mathematics forms a rewarding, inspiring, 
challenging and varied subject of study at 
university. Building on the mathematics from 
school or college, it encompasses: 

   Pure mathematics: the study of 
mathematical objects such as numbers, 
sets and functions, leading to precise 
statements and rigorous proofs of their 
general properties; 

   Applied mathematics: modelling and 
analysing phenomena ranging from 

the generation of the Sun’s magnetic 
field to the spread of disease in humans. 
Optimisation methods can be used to 
solve problems in business and industry, 
informing decisions and policy;

   Probability and statistics: investigating 
randomness and change, including 
pattern recognition and data modelling, 
with applications to fields as diverse 
as climate change, insurance and risk 
assessment.

93% for Overall Satisfaction in the National Student  

Survey 20131

Unique 4-year MSci programmes include named 

specialisms in Climate Science, Mathematical Biology, 

Geophysical and Astrophysical Fluid Dynamics, 

Mathematics and the Environment or Business and Finance

Study abroad or undertake an industrial placement

Strong partnership with the Met Office including joint 

professors and projects in the mathematics of climate

100% of our Applied Mathematics research and 95% 

of our Pure Mathematics research classified as being of 

international quality2 

50% growth in academic staff over the past 12 months

MATHEMATICS 

1 �percentage of Mathematics students who agreed they were satisfied
2 Research Assessment Exercise 2008



By choosing to study mathematics in 
Cornwall you will have the opportunity 
to develop your core and advanced 
mathematical skills in an inspirational 
setting, and apply these skills to important 
global challenges including biodiversity, 
energy security, environmental change, 
human health and wildlife disease. 
Mathematics and the Environment is 
interpreted in the broad spirit of UNESCO’s 
‘Mathematics of Planet Earth’ initiative, and 
you will develop mathematical and statistical 
knowledge alongside ideas from biology, 
ecology, geography, health and disease, 
renewable technologies, or sustainability and 
social sciences. Because of the interactive 
elements and field trips essential to the 
programme, student numbers are capped  
at 40 per year – this will ensure small class 
sizes and personalised support.

Your studies will benefit from:
   Research led teaching: all academic  

staff are research active and draw  
on close links to the Environment  
and Sustainability Institute or the 
European Centre for Environment  
and Human Health; 

   Flexibility and choice: many options 
in mathematics and across applied 
disciplines allow you to tailor your  
studies to your personal interests, eg,  
in mathematics, biology, geography  
and energy engineering; 

   Interactive learning and innovative 
assessment: many modules draw on 
research led activities that inspire inquiry 
and investigation. These activities include 
field trips, panel debates and expert-led 
discussions. Assessments are tailored to 
learning outcomes and include poster  
and oral presentations, computer code, 
technical reports and log books aimed  
at demonstrating your knowledge, skills  
and expertise;

   Inspirational location: Cornwall is a 
perfect natural environment offering 
numerous opportunities for you to 
develop skills via hands-on experiences 
and to understand the challenges facing 
our planet.

Single Honours
BSc Mathematics and 
the Environment 
Planet earth is facing many simultaneous 
threats. Impacts of climate change, 
populations under pressure because  
of dwindling resources, human health, 
guaranteeing clean water, food security 
and animal welfare present numerous and 
multi-faceted challenges for scientists, 
governments and policy-makers. 

Mathematics is essential for understanding 
and finding solutions to these challenges. 
By studying on this programme, you can 
make a real difference. With your expertise 
in mathematics and statistics, combined 
with your first-hand experience of solving 
real-world problems, you will be part of the 
solution by helping to tackle some of the 
world’s most pressing issues.

Whilst acknowledging the need to  
learn core mathematical skills, this  
flexible mathematics programme will  
take mathematics education out of the 
classroom into field trips with expert guides, 
overseas field courses, and working in 
collaboration with local, national  
and international organisations and 
businesses. Employability is a key  
element: as well as catering for traditional 
areas of employment for mathematics 
graduates, your career opportunities will 
be enhanced to include new and emerging 
areas related to conservation, sustainability, 
renewable energies and environment 
policy. This is supported through related 
work experience and local, national or 
international placements.

MSci Mathematics and 
the Environment
The four-year MSci Mathematics and the 
Environment programme allows you to 
explore your applications of mathematics in 
greater depth and/or breadth and to obtain 
an undergraduate Masters level qualification.  
It prepares you to work in various areas  
of science and technology related to  
global challenges that increasingly rely  
on mathematical and computational tools 
and models.

The first three years of the MSci programme 
follows the same curriculum as the BSc, 
while the final year of the four-year 
programme involves more advanced and 
specialised material.

Year 1 Your first year involves three key 
components. In the four core modules 
you will develop your knowledge in the 
fundamental university level mathematics 
of calculus, matrix algebra, computing 
and statistics. An expert-led module 
will allow you to develop mathematical 
and interdisciplinary approaches to, and 
understanding of, key applications areas 
in ecology, environmental science, energy 
engineering, society and health. The flagship 
module of the programme, Mathematics 
of the Environment, uses classroom-based 
mathematical investigations, intertwined 
with half-day field work trips, to embed  
your mathematical knowledge in 
environmental applications.

Year 2 In your second year, core mathematics 
modules develop the key concepts and 
techniques needed in both mathematics and 
also applications in ecology, environmental 
sciences, renewable energy, society and 
health. You may start to specialise in one 
applications area by suitable choice of 
options (see Year 2 Modules overleaf ). 
Mathematics of the Environment continues 
to provide the spine of the programme 
and combines classroom-based activities, 
guided fieldwork, peer-to-peer presentations 
and group work aimed at developing 
communication skills.

Year 3 The third year is packed with exciting 
features. There is the unique field trip module 
that will put your mathematics knowledge 
to the test. There is the culmination of the 
Mathematics of the Environment module. 
Data collected and concepts developed 
in the first and second years are brought 
together in sophisticated mathematical 
modelling and analysis tasks. You will be 
able to further develop your communication 
skills and enhance your employability by 
peer-to-peer mentoring of first year students 
through presentations and assisting with 
guided fieldwork. There are a wide range of 
mathematical and statistical options which 
allow you to focus your studies towards 
mathematics. There are also a diverse range 
of more applied modules from disciplines 
across the Penryn Campus (see Year 3 
Modules overleaf ), and a project involving 
dual supervision from mathematics and a 
relevant applications area that allow you to 
tailor your studies towards specific vocations. 

Year 4 (MSci) The fourth year studies a 
variety of cutting edge topics including 
disease dynamics, epidemiology, complex 
systems and ecology, and involves applied 
options and optional project work related 
to evolution, ecology, environmental science 
or energy engineering, working alongside 
research groups on the Penryn Campus  
(see Year 4 Modules overleaf ).

Flexible Combined Honours 
This innovative Flexible Combined Honours 
scheme enables you to combine modules 
from a number of different fields of study 
not otherwise available through an existing 
Combined Honours programme. You can 
combine Mathematics with up to two other 
subjects from an extensive list including: 
Business Studies, Ecology, English, 
Geography or History. Throughout your 
degree you will be given regular support 
to help you choose the most appropriate 
pathway for you. Further information and 
the full list of available subjects can be found 
at www.exeter.ac.uk/ug/flexible

MATHEMATICS IN CORNWALL 



quote?
 The Penryn Campus provides an exceptional setting for 
learning and I particularly enjoyed the Mathematics of the Environment 
II module. Being near to such a variety of diverse landscapes offers 
the perfect opportunity to become immersed in field trips, such as 
rockpooling at Gyllyngvase, the local beach, to collect an array of data. 
The lecturers and support staff are easy to approach and always willing 

to offer guidance, making for a friendly atmosphere. Uniquely, this course draws upon various 
experts in many different fields, such as talks from leading climate change scientist Peter Cox, 
and opportunities to quiz outside lecturers on their knowledge in a panel show type setting.  
I would definitely recommend this module to anyone with a passion for using mathematics to 
positively impact upon our environment. 
Amy Denby, Penryn Campus



For up-to-date details of all our programmes and modules, please check www.exeter.ac.uk/ug/maths

MODULES IN CORNWALL 
KEY    C = Core O = Optional 

Year 1 Modules

Module Name Discipline 
of module*

Applied Thermodynamics and Fluid Mechanics O M E

Atmosphere and Ocean Systems O M G

Calculus and Dynamics C M

Computational Modelling C M

Energy Management O E G

Evolutionary Conservation Genetics O M C

Evolutionary Ecology O C

Mathematics of the Environment II C M

Mechanics of Materials O M E

Natural Hazards and Risk O E G

Population and Community Ecology O C

Statistical Modelling C M

Systems and Transforms C M

Module Name Discipline 
of module*

Animal Life History, Diversity and Conservation O C

Climate Change and Society O G C

Climate Change, Evolution and  
Public Perception of Science

O G C

Co-evolutionary Interactions O M C

Ecology and Evolution of Disease O M C

Energy Generation from Biomass and Waste O C E

Frontiers of Interdisciplinary Mathematics O M

Geothermal Energy O E G

Issues in Climate Change O G C

Landscape and Environmental Modelling O G M

Marine Renewable Energy and Hydropower O M E

Mathematical Biology and Ecology O M C

Mathematics and the Environment Field Course C M C E G

Mathematics and the Environment Project C M C E G

Mathematics of Environmental Change O M C E G

Mathematics of Renewable Energy O M E

Mathematics of the Environment III C M

Modelling, Simulation and Control O M E

Smart Energy and Energy Storage Technology O E G

Statistical Ecology O M C

Social Behaviour: Genes, Ecology and Evolution O C

Solar Power O E

The Behavioural Ecology of Information Use O M C

Trends in Environment and Sustainability O G C

Wildlife Disease O C

Wind Energy O E

Year 2 Modules

Year 3 Modules

*relevant disciplines are: M=Mathematics; C=Conservation and Ecology; E=Energy Engineering and G=Geography/Environmental Science

Module Name

Calculus C

Computing C

Data Modelling C

Fundamentals of Interdisciplinary Mathematics C

Mathematics of the Environment I C

Numbers, Vectors and Matrices C



Fundamentals of 
Interdisciplinary 
Mathematics 

In this module you will explore six topics in 
environment and sustainability from a mathematical, 
statistical and computational perspective. A 
distinctive feature of the module is that each of your 
mathematical explorations will start with a plenary-
style colloquium from an expert environmental 
scientist. Then, working in small classroom-based 
group work sessions, you will develop and apply a 
variety of mathematical techniques either inspired  
by or to analyse and dissect, the expert opinion. You 
will communicate the analyses from your group to 
your peers for discussion.

Mathematics 
of the 
Environment I 

In this module you will develop and use mathematics 
to explore six topics in natural environment and 
sustainability science. Each of your explorations will 
start with a field trip to a local, natural environment 
site in Cornwall or be focused around a practical 
activity. Each field trip or activity is followed by 
classroom-based mathematical investigations 
in which you will develop and apply a variety of 
mathematical techniques, drawing on other first  
year modules and inspired by real life experiences. 

Numbers, Vectors 
and Matrices 

Matrices allow development of algebraic techniques 
for huge arrays of data. They are the building 
blocks of linear algebra. You will model a variety 
of applications from across environment and 
sustainability as systems of linear equations that  
you then solve using matrix techniques.

Year 2
Applied 
Thermodynamics 
and Fluid 
Mechanics

In this module you will consider fundamental 
aspects of thermodynamics and fluid mechanics 
that arise in a wide range of clean energy 
applications such wind and wave power, energy 
from waste and geothermal power.

Atmosphere and 
Ocean Systems

This module considers how the Earth’s climate 
works and what human activity is doing to change 
it. It introduces the circulation of the oceans and 
atmospheres and how they interact, and the cyclical 
behaviour of ocean-atmosphere systems on different 
temporal and spatial scales.

Calculus and 
Dynamics

This module develops calculus tools in the context 
of differential equations and dynamical systems. 
You’ll use models from ecology, climate change 
and renewable energy to explore key dynamical 
phenomena including steady states, stability, limit 
cycles and tipping points.

Computational 
Modelling

In this module you will experience a variety of 
modern computation modelling tools and these will 
prepare you for the diverse modelling challenges 
arising from environmental applications, for example 
insect swarms, turbulent water flows in tidal stream 
turbines, optimisation of energy extraction, human-
human interaction modelling. You will further 
develop your computing skills in MATLAB, and 
be exposed to Java-based computational modelling, 
model fitting and parameterisation.

Year 1 
Calculus Calculus is fundamental to mathematics and 

describes change and its consequences. It provides 
tools for analysing a diverse range of problems across 
the physical, life and environmental sciences. You 
will develop calculus tools around a number of case 
studies from across environment and sustainability 
studies. You will also develop your ability to think 
logically, to analyse complex relationships, and to 
recognise underlying simple ideas and structures 
common to almost all problems in mathematics.

Computing Environmental data sets, such as migration paths 
of endangered turtles, are typically huge and 
complex with temporal and spatial components. 
In this module you will develop computing and 
programming skills necessary to make sense of 
a variety of types of data. You will develop basic 
programming skills in MATLAB and R and apply  
them to various case studies.

Data Modelling In this module you will develop the mathematical, 
statistical and computational tools needed to analyse 
and interpret complex data sets. The data sets 
covered will include time series data (eg, of solar 
insolation, sea waves) and spatially distributed data 
(population censuses, GIS data).

Module Name Discipline 
of module*

Advanced Marine Renewable Energy O M E

Advanced Solar Power O E

Advanced Wind Energy O E

Collective Behaviour O M

Complex Systems O M

Energy Options and Sustainability O E

Epidemiology and Disease O M C

Extended Project in Ecology O C

Extended Project in Energy Engineering O E

Mathematics of the Environment IV C M

Extended Project in Environmental Science O C G

Extended Project in Evolution O C

Mathematics and 21st Century Challenges Project C M C E G

Themes in Climate Change O G

Year 4 (MSci only)



MODULES CONTINUED 

Energy 
Management

With energy prices soaring and governments striving 
to meet global emissions targets, energy management 
is becoming increasingly important. Linked to these 
factors are great opportunities to embed generation, 
take advantage of renewable energy policies and 
adopt new technologies. By taking this module, you 
will not only acquire specific knowledge of energy 
management but also begin to develop the critical 
skills needed to become an energy professional. 
This module is suitable for you if you are studying 
energy as a subject area and are familiar with the 
terminology used to describe energy and power. You 
will also need to be engaged in concurrent learning 
of (or have existing knowledge of ) electrical power 
systems/machines and thermodynamics.

Evolutionary 
Conservation 
Genetics

Why are we so similar to our parents and what 
are the relative contributions of genes and the 
environment to this resemblance? What processes 
drive the evolution of phenotypic traits in the natural 
populations? These questions (and related ones) will 
be answered in a series of lectures that cover the 
theoretical basis of evolution, featuring a number 
of guest lectures from current Centre for Ecology 
and Conservation staff and students that are actively 
researching evolutionary questions. You will put this 
theory in practice in a series of practicals where you 
will measure the strength of sexual selection in a 
natural population of insects.

Evolutionary 
Ecology

Evolution and ecology are intimately linked, 
with ecology ultimately driving evolutionary 
change, and evolution determining the nature of 
species interactions. In this course, we demonstrate 
to you how this interplay is responsible for 
explaining some of the most interesting evolutionary 
phenomena, such as sexual reproduction and why 
parasites harm their hosts. During this course you 
will investigate evolutionary ecology at a range of 
biological scales, from individual adaptation to the 
physical environment, through to coevolution 
within communities.

Mathematics of 
the Environment 
II

This is the second of a trio of modules that form 
the core of the programme. Continuing work in 
small groups, you will begin to integrate more 
advanced mathematical and statistical modelling 
tools with key questions and issues in environment 
and sustainability. Classroom-based mathematical 
investigations and seminars will intertwine with 
revisits to field sites so that you can build on 
foundation work done in the first year and collect 
additional time-series data.

Mechanics of 
Materials

This module aims to help you understand the 
properties of engineering materials, and the 
classification of steels, non-iron metals and 
polymers. It also teaches you how to physically 
test samples of materials to determine material 
properties, and how to avoid failure in engineering 
applications, including stress and deformation 
calculation. Moreover, the module is designed 
to help you to comprehend failure mechanisms, 
including fracture and fatigue, and understand 
complex stresses and strains arising in elastic and 
non-elastic systems. In addition, you will learn how 
to apply numerical evaluation methods, including 
both underlying principal methods and industrial 
software implementation. Finally, by the end of the 
module, you will be able to use calculation methods 
to assess fastening of multiple components.

Natural Hazards 
and Risk

In this module you will explore the causes and 
potentially hazardous consequences of a broad 
range of natural events such as floods, mass 
movements, earthquakes and volcanic eruptions, 
techniques for natural hazard assessment and 
challenges associated with disaster risk reduction 
and resiliency building. This module is by nature 
interdisciplinary and applied; extending from 
physical environmental processes to the issues of 
risk perception and communication it draws upon 
aspects of earth, environmental and social sciences 
and places particular emphasis on timely real-world 
scenarios and debates.

Population and 
Community 
Ecology

It is often suggested that the natural state of 
populations of animals and plants is to be ‘in 
balance’. Any change is therefore often immediately 
seen as a cause for concern. However, you will see 
that natural populations typically show pronounced 
dynamics with periods of growth and decline 
without any human interference. The lectures will 
cover the potential biological mechanisms behind 
these dynamics and the evidence that exists for them. 
In the practicals you will explore how, with the help 
of simple models, this theory can be used to inform 
specific ecological management decisions.

Statistical 
Modelling

This module builds on Data Modelling. In most 
applications in environment and sustainability we 
rarely can appeal to modelling from first principles. 
In most cases, we have to create models from 
data. This module lays down the key ideas and 
techniques in statistical modelling. The open source 
programming language R will be used throughout.

Systems and 
Transforms

Solar flares occur on eleven-year cycles, surfers 
wait for every seventh wave, porpoise calls can be 
detected against the background noise of their 
marine environment, bats locate prey by elaborate 
use of sonar. In each case, complex time-series 
data is decomposed into frequency-determined 
characteristics. The analysis of these complex 
frequency characteristics is at the core of systems and 
transforms. You will study classical mathematical 
techniques of Fourier and Laplace transforms, 
applied in a data-rich world.



Co-evolutionary 
Interactions

The evolution of one species in response to another, 
and reciprocal adaptation of the other species to 
the first, plays a central role in shaping the great 
diversity we see in nature. The module will examine 
coevolution using three approaches: 1) experimental 
coevolution of species under controlled laboratory 
conditions; 2) molecular, genomic and chemical 
ecological trait matching; and 3) comparison of 
species phylogenies. Using these approaches, we 
will investigate how species interactions might (1) 
generate and maintain diversity, (2) drive speciation, 
(3) help or hinder the spread of invasive species, and 
(4) affect the stability of communities.

Ecology and 
Evolution  
of Disease

Infectious disease continues to play a critical 
role in human societies worldwide. Disease 
spreads through populations as one of the most 
important species-species interactions, while 
resistance to antibiotics is selected for and spreads 
through the rules of evolutionary biology. The  
aim of the module is to teach ecological and 
evolutionary principles in the light of infectious 
disease affecting human populations and societies. 
There is a large body of successful theory and much 
better data in human disease interactions than in 
any other ecological interaction. We will understand 
the processes that determine population dynamics, 
how we can successfully intervene (for example 
how many individuals should we vaccinate), how 
we can understand parasite virulence in the light 
of evolution and how we can manage evolution 
to provide medical interventions. These principles 
apply not only to human disease but also help us 
understand ecological and evolutionary interactions 
in nature.

Year 3
Animal Life 
History, Diversity 
and Conservation

Why are animals big or small? Why do they 
produce many offspring or few? Why do some 
species live short lives and some long lives? Why 
must they grow old and die? During this module 
you will explore the answers to these questions 
and discover how an understanding of life-history 
evolution can help inform decision-making in the 
conservation and management of wildlife. This 
will be achieved through a series of lectures, 
discussions and student presentations.

Climate Change, 
Evolution and 
Public Perception 
of Science

This module develops and expands the principles 
of climate change and evolution introduced in your 
second year, leading to an understanding of their 
implications for public policy issues and the public 
understanding of science.

Climate Change 
and Society

The study of the human dimensions of climate 
change has been growing in momentum through 
research that attempts to describe and evaluate 
perceptions of climate change, understand more 
about risk and assess the construction of policy. 
Nevertheless, the work of social scientists in respect 
of climate change is clearly felt to be incomplete, 
judging by recent calls that important work still 
needs to be done to understand how individuals and 
communities respond to climate change based on 
‘their needs, values, cultures, capacities, institutional 
forms and environmental features’.

SMALL CLASS 
SIZES
With only 40 places available on BSc 
Mathematics and the Environment, you 
are guaranteed a personal, interactive and 
rewarding learning experience. Being 
part of a small class will enable you to 
build excellent relationships with your 
peers and the academics teaching on the 
course, and receive personalised support 
as you develop your mathematical 
expertise in an inspirational setting.



Energy 
Generation  
from Biomass  
and Waste

This is an in-depth, practitioner-driven module that 
considers the technical issues underlying the use of 
biomass and waste for electrical generation and heat.

Frontiers in 
Interdisciplinary 
Mathematics

This module encourages student-centred learning 
and the notion of students as agents of change. 
It encourages you to engage with and direct your 
own learning. The decision on what to study will 
depend on three guiding principles: What new and 
exciting area of mathematics have you not studied? 
What applications area from across environment 
and sustainability has been overlooked or is under 
represented? What employability, community, 
‘change agent’ opportunities might we exploit?

Geothermal 
Energy

This module introduces ideas and techniques for 
enhanced geothermal power generation and ground 
source heat pumps.

Issues in  
Climate Change

This module develops an understanding of current 
issues concerning present and future climatic change 
through an investigation of past change over a range 
of timescales, from the interglacial/glacial cycle, 
through millennial and centennial cycles to change 
over the observational record.

Landscape and 
Environmental 
Modelling

In this module you will gain insights into how 
humans and other living organisms have interacted 
with landscape forming processes over millennia 
to modify and shape the world in which we live. 
This module has a strong fieldwork and GIS 
component on Dartmoor.

Marine 
Renewable 
Energy and 
Hydropower

This in-depth module covers aspects of resource 
estimation, turbine or wave device design, 
deployment, economics and environmental impact 
with a focus on wave and tidal energy technologies.

Mathematical 
Biology and 
Ecology

In this module you will learn how mathematics 
can be used to quantify and model population and 
demographic phenomena and will draw on real 
data sets from ecology-based research. This may 
include the development of models for turtles, 
geese, grasshoppers and bacterial swarms. Modelling 
techniques will draw on projection matrices, 
differential equations and reaction diffusion systems.

Mathematics and 
the Environment 
Field Course  
to Iceland

The focus of this degree is on using and developing 
mathematics and statistics to understand the 
environment and our interaction with it. The field 
course gives you the unique opportunity to test your 
mathematical knowledge in real applications and to 
assess our understanding of key environmental issues. 
You will experience at first hand extreme ecological 
habitats, human exploitation of the environment 
and several types of renewable energy sources and 
associated technologies. Note that an alternative 
field trip may be offered that is more tailored to your 
interests in geography, ecology or renewable energy.

Mathematics and 
the Environment 
Project

The project consists of a piece of work in an area 
of the mathematical sciences related to aspects of 
environment and sustainability and is supervised 
jointly from mathematics and the relevant 
applications area. You may work individually or, 
ideally, with a student from the applied discipline.

MODULES CONTINUED
Mathematics of 
Environmental 
Change

Debate about environmental change is 
often polarised and divided along political or 
ideological lines. In contrast, there is now an 
urgent need to develop a new generation of 
thinkers capable of objectively analysing the  
evidence for environmental change and the options 
for dealing with it. This module develops the 
skills required to meet these needs, by providing a 
strong background in the science surrounding the 
environmental change debate.

Mathematics of 
the Environment 
III

Continuing to work in small groups, in this 
module you will combine a wide range of 
mathematical, statistical and computational tools 
with concepts from across environment and 
sustainability to study several real-world applications. 
Final visits to field sites will complete a three-year 
data set that can then be used in sophisticated 
mathematical modelling exercises. You will also 
develop important mentoring skills by working 
alongside/guiding first year students.

Mathematics 
of Renewable 
Energy

You will explore the mathematics of renewable 
energy by considering case studies focused on: 
wind energy, solar energy, wave/tidal energy, 
and/or geothermal energy. Technical problems 
will be investigated and socio-political questions 
will be covered.

Modelling, 
Simulation  
and Control

This is a practical module in computer software, such 
as Fluent/SFX, SWAN and MATLAB, used in the 
design of power electronics, including conversion 
plant and machines and 2D-Phases.

Social Behaviour: 
Genes, Ecology 
and Evolution

The study of social behaviour is fundamental to 
our understanding of biological diversity and 
complexity, including our understanding of human 
behaviour. This module will focus on how integrating 
ecology, genetics and evolution into studies of social 
behaviour such as communication, cooperation, 
aggression, parenting and group living can illuminate 
general concepts of biological complexity.

Solar Power This in-depth module considers all elements 
of solar power exploitation, from assessment of 
resource to the potential effects of climate change 
on available resource. You will study the different 
kinds of photovoltaic technology available, including 
fabrication methods, installation and performance 
as well as issues such as connection and integration, 
environmental impact, financial appraisal and 
photovoltaic in developing countries.

Smart Energy and 
Energy Storage 
Technologies

Storage technologies are a key enabling technology 
for renewables. This module considers the problems 
of intermittent supply and peak loading on grid 
systems as well as solutions.

Statistical 
Ecology

This model focuses on four key statistical approaches 
to modelling and analysing ecological data. You will 
study: mark-capture-recapture models and distance 
sampling; generalised linear models and phylogenetic 
trees; stochastic population projection models; and 
Bayesian models. You will apply each modelling 
approach to in-house data sets from across a diverse 
range of bird and insect systems.



ICELAND 
FIELD TRIP
The third year field trip to Iceland is one of 
the most unique and exciting elements of BSc 
Mathematics and the Environment. Drawing 
upon the mathematical and statistical skills 
you have developed during your first and 
second years, it will enable you to gather data 
and make real applications as you explore 
key environmental issues first hand. It is an 
unmissable experience which will provide 
you with an in-depth understanding of the 
environment and how we interact with it.



The Behavioural 
Ecology of 
Information Use

How do organisms do the right things? Adaptive 
behaviour relies upon accurate anticipation of 
ecological conditions; the better informed an 
individual, the better it can develop and adjust its 
behaviour to meet the demands of a variable world. 
In this module you will learn about the impact of 
ecological uncertainty on adaptation, and the means 
by which it can be reduced by gathering information. 
You will study how animals sense their worlds, learn 
about changing conditions, monitor each other and 
other species, the pros and cons of communicating 
with each other and the evolutionary consequences 
of such information use.

Trends in 
Environment and 
Sustainability

In this module you will look at modelling aspects 
of current research in ecology, evolution, renewable 
energy and environmental humanities and foster 
skills in acquisition, synthesis and communication 
of information. You will attend seminars presented 
by external speakers, each an expert in their field of 
research and have the opportunity to discuss with 
them the topics covered and issues raised.

Wildlife Disease Parasitic organisms are a common and integral part 
of ecosystems. They can influence the abundance of 
wild populations, cause the extinction of their hosts, 
and serve as drivers of evolution. Wildlife diseases 
can have a devastating impact on biodiversity, human 
and livestock health, and the economy. During this 
module you will consider this arms race on the 
microscale by studying the dynamic interactions 
between parasites and their hosts. You will learn 
about the lives of some of the smallest and most 
influential members of ecosystems.

Wind Energy Wind energy is the foremost renewable energy 
technology in the UK and much of the rest of 
the world. This module provides students with a 
comprehensive, appropriate level, understanding of 
all facets of wind energy, the wind energy industry 
and the UK/EU planning and development process. 
Students who have successfully completed this 
module have attracted summer work placements 
and subsequent full time employment with 
major national and international companies and 
organisations – undertaking a wide range of ‘wind’ 
related work. 

Year 4
Advanced Marine 
Renewable 
Energy

In this module, students develop an advanced 
understanding of design and installation 
requirements for the sector of Marine Renewable 
Energy within the fields of i) Hydrodynamics, ii) 
Offshore Structure Design, iii) Risk and Project 
Management and iv) Resource Characterisation 
and Consenting.

Advanced Solar 
Power

This module extends the understanding of the 
principles of solar power exploring some of the latest 
product developments as well as details regarding 
the deployment of the current generation of 
photovoltaic systems.

Advanced Wind 
Energy

This module gives you a more detailed understanding 
of all aspects of the wind energy industry but 
particularly wind farm and wind turbine design, as 
development of their previous wind energy studies. 
You will need a good grounding in all aspects of 
wind energy and the wind energy industry.

Collective 
Behaviour

This module has a strong applied focus on the 
areas of collective animal behaviour and theoretical 
ecology. You will study how social information is 
used in collective decision-making, and how social 
information influences populations and ecological 
communities on larger scales.

Complex Systems In this module you will learn to understand the 
complex interactions that pervade all of human 
endeavour. These might be technological such as 
modelling ‘smart grid’; these might be environmental 
such as ‘micro-climates’ and biodiversity; or human 
health and society such as the benefits of the natural 
environment on personal and community well-being.

Energy Options 
and Sustainability

It is generally accepted that developed countries 
need to reduce emissions from their production 
and use of energy. However, there is no established 
consensus about which energy supply options should 
be chosen to ensure that future energy systems are 
sustainable as well as low carbon. You will start by 
looking at the varying energy options available, you 
will determine the strengths and weaknesses of these 
as well as providing analysis of the performance and 
sustainability of energy systems.

Epidemiology 
and Disease

In this module you will learn about the various 
mathematical modelling approaches used to 
investigate the evolution, spread and control of 
infectious diseases. Emphasis will be put upon host-
pathogen interactions, arguably the most important 
factors underlying disease epidemiology, and multi-
scale challenges of combining molecular interactions 
at the within-host or pathogen level with disease 
transmission at a population or community scale.

Extended Project 
in Ecology/
Evolution/
Environmental 
Sciences/Energy

This project gives you the opportunity to further 
tailor your studies, strengthen your expertise and 
enhance your employment prospects in your 
chosen area of interest. In this project you will  
either engage with one of the research groups in 
the University of Exeter, or with local businesses 
and/or organisations.

Mathematics 
and 21st Century 
Challenges 
Project

The project consists of a piece of work in an area  
of the mathematical sciences related to challenges 
that planet Earth is facing in the 21st century. It  
is supervised jointly from Mathematics and the 
relevant applications area.

Mathematics of 
the Environment 
IV

This module offers you the opportunity to explore 
the mathematics and modelling of 21st century 
challenges from multiple perspectives, eg, ecological 
impacts, technology, policy, resources and health. 
Your studies will be built around student-led 
seminars, including expert speakers that you can 
invite, and fields trips.

Themes in 
Climate Change

This module provides an in-depth assessment 
of important issues in climate change. It places 
contemporary climate change into its historic 
context, examines the latest thinking in detection 
and attribution of recent warming, and describes 
the nature of climate modelling and model 
uncertainty. It ends with a series of lectures on 
climate impacts and the relationship between 
climate change and conflict.

MODULES CONTINUED 



By choosing a degree in mathematics at 
Exeter, you will find plenty to interest and 
excite you before specialising in those areas 
that particularly appeal to you. As well as 
developing your mathematical knowledge, 
you will enhance your ability to think  
clearly and logically and get to the heart  
of a complex problem. 

We offer a wide choice of degree 
programmes so you can choose to study 
mathematics on its own or with a subsidiary 
subject such as accounting, economics, 
management or finance, or with engineering 
or physics. You could also follow our Flexible 
Combined Honours Scheme to widen your 
options further to include other subjects 
taught at the University; for example you 
could combine mathematics with biology, 
geography or a modern language.

We have excellent links with employers, 
locally and nationally, and encourage our 
students to carry out work placements. You’ll 
find this contributes significantly to your 
career development. Employers also come 
to the University to provide careers advice, 
give guest lectures and help students to find 
placements. Mathematics graduates from 
Exeter are highly valued by employers in a 
broad range of sectors.

Single Honours
MMath Mathematics 
MSci Mathematics  
(Climate Science) 

MSci Mathematics 
(Mathematical Biology) 

MSci Mathematics 
(Geophysical and Astrophysical   
Fluid Dynamics)

BSc Mathematics  
These degrees provide a strong foundation 
in all the main areas of mathematics: pure 
mathematics, applied mathematics and 
statistics/optimisation. Through optional 
modules you can choose to specialise in one 
area of mathematics or to continue with a 
broadly-based programme. 

The four-year MMath and MSci degrees 
allow you to explore your mathematical 
interests to a greater depth and to obtain 
a higher level qualification than the 
standard three-year BSc degree. They are 
an excellent preparation for a career as a 
professional mathematician. The first three 
years are essentially the same for all these 

programmes, while the final year of the four-
year programmes involves more advanced 
and specialised material.

MMath Mathematics: This programme 
is particularly suitable for those who 
are considering postgraduate work in 
mathematics or who are interested in 
a career that makes extensive use of 
advanced mathematical techniques in the 
academic, industrial or commercial sectors. 
Students taking MMath Mathematics 
with Professional Experience undertake a 
commercial or industrial work placement 
during the summer vacation at the end 
of their second year, and then complete a 
project module based around this during 
their third year. Students taking MMath 
Mathematics with International Study spend 
one semester of their third year studying at 
an agreed partner university abroad. 

MSci Mathematics: This programme 
prepares you to work in a named area of 
science of major contemporary importance 
which depends heavily on mathematical 
tools and models. There are currently three 
streams; Climate Science, Mathematical 
Biology, and Geophysical and Astrophysical 
Fluid Dynamics.

MSci Mathematics (Climate Science): 
Climate change is one of the biggest 
challenges we face and mathematical  
models are essential in understanding 
and predicting the behaviour of the 
climate system. The MSci Mathematics 
(Climate Science) programme gives you 
the opportunity to see how different areas 
of mathematics, such as fluid dynamics, 
statistics and numerical computing, 
contribute to understanding the climate 
and the impact of human activity upon it. 
Graduates of this programme will be well 
equipped to work in climate modelling and 
related areas, for instance in the Met Office.

MSci Mathematics (Mathematical 
Biology): With the completion of the 
Human Genome Programme, there is a 
huge potential for advances in medicine, 
and biological research more generally, by 
exploiting the newly-available genetic data. 
Extracting useful information, however, is 
a difficult problem requiring sophisticated 
techniques from mathematics and computer 
science. This is just one of the vital 
contributions mathematics is making to 
modern biological research which is covered 
in the MSci Mathematics (Mathematical 
Biology). As more and more high-tech 
companies are set up to exploit applications 

of the bioinformatics revolution, there are 
likely to be many career opportunities for 
graduates of this programme in commercial 
and academic environments.

MSci Mathematics (Geophysical and 
Astrophysical Fluid Dynamics): This 
programme will enable you to see how 
different areas of mathematics contribute 
to our understanding of the fluid dynamics 
of atmospheres and oceans, and fluid flows 
in astrophysical systems (where magnetic 
phenomena may also be important). 
Graduates of this programme will be 
well equipped to work in meteorology, 
atmospheric science, oceanography and 
related areas.

BSc Mathematics: This programme gives 
you a strong foundation in all the main areas 
of mathematics, allowing you to specialise in 
one or more areas if you wish. It will equip 
you for a wide range of careers in which 
analytical thinking and problem-solving 
skills are important. 

Year 1 The first year modules introduce 
you to all the main areas of university-level 
mathematics, consolidating and building 
on the material you will have learned at 
A level. The Mathematical Investigations 
module includes group work to tackle open-
ended problems in mathematics under the 
supervision of a member of staff.

Year 2 Core modules cover concepts and 
techniques that are widely used in many 
areas of mathematics, while optional modules 
give you the opportunity to learn about more 
specialised topics. Up to 30 credits of elective 
(free choice) modules can be taken, with at 
most 15 credits outside the disciplines of 
Engineering, Mathematics and Physics. 

Year 3 In the third year, a wide range of 
modules is available, including Mathematics: 
History and Culture. These, together with 
electives available in the second and third 
years, give you the opportunity to specialise 
in one area of mathematics, or to continue 
with a broad-based course. MMath and 
MSci students also have the option of 
studying in the USA, Canada, Australia 
or New Zealand for half of the third year. 
Progression to the third year of the MMath 
or MSci is conditional on a satisfactory 
performance in the second year.

Year 4 (MMath) In the final year, you will 
learn about research in mathematics and will 
undertake an individual project, supervised 
by a member of academic staff. You will also 
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be able to choose options from a range of 
subjects in mathematics and its applications. 

Year 4 (MSci Climate Science) The advanced 
mathematics modules you will take will 
include topics such as the mathematics of 
human-induced climate change; the fluid 
dynamics of atmospheres and oceans;  
and mathematical modelling of weather  
and climate.

Year 4 (MSci Mathematical Biology) 
Mathematics modules cover the 
mathematical analysis of biological 
systems and the key mathematical tools 
for systems biology, including techniques 
for understanding the stability of networks 
and systems. You will also take a module in 
molecular biology.

Year 4 (MSci Geophysical and Astrophysical 
Fluid Dynamics) You will take advanced 
mathematics modules, including modules 
covering various aspects of fluid dynamics 
and magnetohydrodynamics.

Mathematics with business 
programmes
Our programmes that combine mathematics 
with business subjects utilise the expertise 
from both the Mathematics department and 
the Business School. You will gain a firm 
foundation in mathematics and also acquire 
in-depth knowledge and understanding 
of the business area of your choice. The 
combination of skills developed during these 
programmes make graduates very attractive 
to a wide range of employers. 

At least 25 per cent of the credits are taken 
in the business subject. After the first year 
this proportion may be increased through 
your choice of optional modules. Previous 
study of the business subject is not necessary. 

Details of the mathematics modules  
studied on each programme, along with  
the compulsory Business School modules, 
are given towards the back of this brochure. 
After the first year, additional modules   
from the Business School may be taken  
as electives.  

MSci Mathematics, Business 
and Finance
This four-year programme develops your 
skills to an advanced level. During the first 
three years, you will take the same modules as 
one of the four BSc degrees listed below. In 
the final year, you will take advanced modules 
from mathematics and from the Business 

School, (including the compulsory Business 
School module Financial Modelling),  
and will undertake an individual project 
supervised by a member of academic staff. 

BSc Mathematics with Accounting 
This programme is designed for students 
who are interested in following a career 
in accountancy or in going on to obtain 
professional accounting qualifications 
prior to entering a career in business. In 
addition to giving you the skills and subject 
knowledge of a mathematics graduate, this 
programme gives you an understanding 
of financial reporting and management 
accounting in a market economy.

BSc Mathematics with Economics 
Modern economics covers a wide range 
of topics from inflation to the control 
of monopoly power, from the study of 
developing countries to the finance of 
multinational companies. In addition to 
giving you the skills and subject knowledge 
of a mathematics graduate, this degree 
programme reflects that breadth of interest 
in a flexible course designed to suit you if 
you wish to study a broad curriculum or to 
specialise in a particular area.

BSc Mathematics with Finance 
In addition to giving you the skills and 
subject knowledge of a mathematics 
graduate, this programme provides a 
theoretical background of relevance if  
you wish to follow a career in finance.  
It introduces advanced financial techniques 
such as derivatives pricing, risk management 
and portfolio management. Our graduates 
find employment with financial institutions 
such as banks, insurance companies, 
pension funds, investment and unit trusts, 
as well as  stock-broking and financial 
advisory work.  

BSc Mathematics with 
Management 
This programme will equip you for a 
management career in industry, commerce 
or the public sector. It provides you with a 
detailed understanding of the relationship 
of management theories and practice to the 
functional areas of business, whilst gaining 
invaluable mathematics skills. You will 
gain detailed knowledge of mathematics 
and management, and the range of skills 
necessary for high employability in the 
administrative and managerial job market.

Combined Honours 
in Exeter
BSc Engineering Mathematics
This programme flexibly combines  
modules from our mathematics and 
engineering programmes to give an 
understanding of advanced mathematical 
and computational techniques and their 
practical application across a wide spectrum 
of engineering disciplines. 

As well as taking core engineering modules 
and relevant modules from mathematics, 
you may choose to take modules in civil 
engineering, electronic engineering or 
mechanical engineering and undertake a 
substantial engineering project in your   
final year. 

You can find out more about engineering at 
www.exeter.ac.uk/ug/engineering

BSc Mathematics and Physics 
Mathematics and physics have always been 
closely interconnected, with mathematics 
providing the language and tools for the 
development of physical theories, and physics 
often providing the motivation or inspiration 
for new discoveries in mathematics. Exeter 
is an exciting place to study mathematics 
and physics. Recently £5.4 million has been 
invested in ultra fast lasers, nano-fabrication, 
bio-imaging, lecture theatres, computing 
facilities and also our own astronomical 
observatory. In addition to this is the   
£1 million supercomputer located in the 
Physics department.

You can find out more about physics at  
www.exeter.ac.uk/ug/physics

Flexible Combined Honours 
This innovative Flexible Combined Honours 
scheme enables you to combine modules 
from a number of different fields of study 
not otherwise available through an existing 
Combined Honours programme. You can 
combine mathematics with up to two 
other subjects from an extensive list; for 
example geography, biology or a modern 
language. Throughout your degree you 
will be given regular support to help you 
choose the most appropriate pathway for 
you. Further information and the full list 
of available subjects can be found at 
www.exeter.ac.uk/ug/flexible



CHOOSE YOUR 
DIRECTION
Flexibility and choice are central to all our 
mathematics programmes. We offer a range of 
modules in multiple disciplines for you to choose 
from, such as biology, conservation and ecology,  
energy engineering, environmental science and 
geography. You could also follow our Flexible 
Combined Honours scheme to include other  
subjects taught at the University. This enables you  
to set your own direction as you tailor your studies  
to your personal interests.
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Analysis C C C C C C O

Consumer Behaviour+ O C

Corporate Finance O C

Differential Equations C C C C C C C C

Economic Principles and Policy+ O C

Fundamentals of Marketing+ O C

Groups, Rings and Fields O O O O O O

Intermediate Management Accounting O C

Linear Algebra C C C C C C O

Microeconomics II+ O C

Numerics and Optimisation O O O O O O C O

Operations Management+ O C

Statistics O O O O O O

Systems, Series and Transforms O O O O O O O O

Statistical Modelling O O O O O

Vector Calculus and Applications C C C C C C C C

For up-to-date details of all our programmes and modules, please check www.exeter.ac.uk/ug/maths

Year 1 Modules
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Advanced Calculus C C C C C C C

Calculus and Geometry C C C C C C C

Dynamics C O O C

Economics for Management+ O O

Economic Principles+ O C

Introduction to Finance and Accounting+ O C

Introduction to Financial Accounting+ O C

Introduction to Management Accounting+ O C

Mathematical Investigations C

Microeconomics I+ C

Numbers, Symmetries and Groups C C C C C C C

Probability and Discrete Mathematics C C C C C C

Programming for Science C O O C C C

Theory and Practice of Management+ O C

Vectors and Matrices C C C C C C

Year 2 Modules

* students on MSci Mathematics, Business and Finance take the same core modules as for one of BSc Mathematics with Accounting/Economics/Finance/Management

MODULES IN EXETER KEY    C = Core O = Optional + = Taught by the 
                    Business School



Year 4 Modules

Year 3 Modules
In the third year, a wide range of modules are available on all programmes. These give you the opportunity to specialise in one area of 
mathematics, or to continue with a broad-based programme. Full details can be found on our website at www.exeter.ac.uk/ug/maths
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Advanced Econometrics+ O

Advanced Topics in Statistics O O O O

Algebraic Curves O O O O

Algebraic Number Theory O O O O

Analysis and Computation for Finance+ C

Bioinformatics O O

Computation and Numerical Analysis O C C C

Derivatives Pricing+ O

Dynamics and Evolution of Biological Systems O O C O

Dynamical Systems and Chaos O O O O O

Financial Modelling+ C

Fluid Dynamics of Atmospheres and Oceans O C O C

Introduction to Molecular Biology C
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Logic and Philosophy of Mathematics O O O O

Magnetic Fields and Fluid Flows O O O C

Mathematical Theory of Option Pricing O O O O C

Methods for Stochastics and Finance O O O O C

Modelling the Weather and Climate O C O O

Modules in Biosciences O

Modules in Geography O

Modules in Physics O

Project C C C C C

Quantitative and Research Techniques+ O

Statistical Modelling in Space and Time O O O O

The Climate System O C O O

Waves, Instabilities and Turbulence O O O C



Year 1 
Advanced 
Calculus

This module introduces advanced methods of 
calculus, whilst emphasising practical methods 
and problem solving.

Calculus and 
Geometry

You will develop knowledge and skills in calculus 
and geometry in two and three dimensions. The 
module gives an informal treatment of theorems 
from analysis, introducing the main properties 
of sequences and series, and of continuous and 
differentiable functions.

Dynamics This module introduces Newtonian dynamics 
and its applications, the use of calculus and 
vectors in the modelling of physical systems, and 
applied mathematics as a tool for investigating 
natural phenomena.

Economics for 
Management

This introductory economics module aims to 
provide an essential body of economic theory 
which will equip you with an understanding of the 
role of economics in business, public and private 
decision making.

Economic 
Principles

This module covers both macro- and micro-
economics with special reference to the UK, dealing 
with the relevant economic principles and their 
application to a variety of problems including the 
determination of output, distribution, employment, 
prices and consumer welfare.

Introduction 
to Finance and 
Accounting

This module will develop your understanding of 
financial markets. Topics covered include the role of 
the stock markets and the mechanics of investment, 
principles of investment, and the present value model 
of investment.

Introduction 
to Financial 
Accounting

This module provides a broad understanding of 
introductory financial reporting.

Introduction to 
Management 
Accounting

Management accounting provides information 
which supports business decisions, whether it 
is setting selling prices, or understanding costs, 
assessing performance, and investing in new 
products. This module considers costs and revenues, 
and how they can be measured and used to calculate 
profit and help make decisions.

Mathematical 
Investigations

In this module you will undertake open-ended 
investigations using mathematical material in small 
teams under the guidance of a member of staff.

Microeconomics I This module equips students with key tools for 
conducting microeconomic analysis and introduces 
students to a number of policy applications. The 
specific topics include consumption and production 
theories, perfectly competitive markets, market 
power, game theory, risk and uncertainty, and  
market failures.

Numbers, 
Symmetries  
and Groups

In this module you will study axiomatic reasoning in 
mathematics, particularly related to the perspective 
adopted by modern algebra. Properties of the 
standard number systems are developed, and 
standard results in the theory of groups are proved 
rigorously. 

Probability 
and Discrete 
Mathematics

This module introduces basic topics in discrete 
mathematics and elementary concepts of probability, 
including random variables and common probability 
distributions. It provides a foundation for further 
study in statistics or stochastic processes.

Programming  
for Science

This module explores the use and capability of 
computers in modern mathematical and scientific 
contexts, demonstrating how computers can be used 
to solve and visualise the solutions to a range of 
diverse problems in mathematics. 

Theory and 
Practice of 
Management

The aim of this module is to investigate both 
the nature of organisations and the practice of 
management. The module examines the history of, 
principles, and current issues in management and 
organisation studies.

Vectors and 
Matrices

This module provides a foundation in the concepts 
of vectors and matrices, together with applications 
to geometry and the solution of systems of linear 
equations.

Year 2
Analysis This module covers the theory that underpins 

all continuous mathematics. It introduces real 
and complex analysis, providing proofs of 
fundamental theorems.

Consumer 
Behaviour

This module examines the development of consumer 
behaviour in the marketplace from different 
disciplinary perspectives spanning the social sciences.

Corporate 
Finance

This module provides a thorough treatment, 
grounded in the academic literature and pertinent 
for the practitioner, of the following key financial 
questions which are faced by the directors and 
managers of firms: in which projects should the  
firm invest; how should this investment be financed; 
and how should the financial relationship with 
providers of finance be managed?

Differential 
Equations

This module introduces some representative types 
of ordinary and partial differential equations and a 
number of analytical techniques used to solve them 
exactly or approximately.

Economic 
Principles  
and Policy

The module focuses on microeconomic issues and 
addresses macroeconomic issues. The module builds 
on first-year economics and aims to both deepen and 
widen your formal knowledge of economic theory 
and its application.

Fundamentals  
of Marketing

This module is designed to help introduce students 
to a marketing process. Students will learn about the 
basic concepts, practices, and analytical methods of 
marketing and study how successful organisations 
conduct marketing strategy to build sustainable 
competitive advantage over their competitors.

Groups, Rings 
and Fields

Groups, rings and fields are the basic structures of 
abstract algebra and provide a unifying language for 
studying many topics in algebra, number theory and 
geometry. This module introduces many examples 
of these objects, and develops their properties from 
their defining axioms. 

MODULES CONTINUED 



Intermediate 
Management 
Accounting

Managers have to decide on the price of a product, 
determine the optimum production plan under 
resource constraints, make operational and strategic 
investment decisions and advise on the acceptance 
or otherwise of a project. This module will equip you 
with the relevant tools and techniques to deal with 
these issues.

Linear Algebra After covering the concepts of rings and fields, this 
module will mainly focus on vector spaces and linear 
maps, giving a rigorous treatment of linear algebra. 
The material of this module will be required in 
several subsequent modules.

Microeconomics 
II

The module is designed to equip you with the key 
microeconomic principles necessary for the analysis 
of a range of basic economic problems and policies.

Numerics and 
Optimisation

This module explores the use of computers to solve 
mathematical problems by means of numerical 
approximation. The techniques discussed form the 
basis of the numerical simulation and computer 
modelling of problems in science and business.

Operations 
Management

Operations management is applicable in 
manufacturing and all aspects of the service sector. 
This module covers the design of the product/service; 
the control of the product/service; and improving 
how the product/service is delivered.

Statistics This module introduces the key concepts of statistics 
from a modern perspective, including the likelihood 
function, point and interval estimation, and 
hypothesis testing. It also includes an introduction 
to relevant statistical software.

Statistical 
Modelling

In this module you will learn how to use a range of 
simple statistical models for analysing data, including 
linear simple and multiple regression, and one and 
two way ANOVA.

Systems, Series 
and Transforms

This module looks at the mathematics of modern 
signal processing; the interplay between signals and 
series. It uncovers the mathematics which underpins 
the miniaturised digital revolution of the last couple 
of decades.

Vector Calculus 
and Applications

This module provides an introduction to vector 
calculus and its applications, especially fluid 
dynamics. Physical applications include meteorology 
and oceanography.

Year 3
The following modules are available as options in Year 3 on all Mathematics 
programmes:

Advanced 
Statistical 
Modelling

The introduction of generalised linear models by 
Nelder and Wedderburn in 1972 was a milestone 
in statistical modelling. This module describes 
the underlying theory and provides a general 
introduction to the application of the commonly 
used models in practical settings.

Applications of 
Geometry and 
Topology

This module develops concepts and techniques from 
the geometry and topology of curves and surfaces, 
and shows how they can be applied in a number of 
areas, including the study of knots, DNA, and the 
behaviour of soap bubbles.

Combinatorics This module introduces you to the basic notions of 
combinatorics with an emphasis on enumerative 
questions. The relations of combinatorics to other 
branches of mathematics, notably probability theory, 
algebra and matrix theory, are stressed.

Commercial 
and Industrial 
Experience

This module is available as an elective to all 
students in the College, and provides practical work 
experience in a business or commercial setting that  
is directly relevant to your degree programme.

Complex Analysis This module explores one of the most beautiful and 
complete theories in mathematics. In this module 
the theory is developed in a logical way, emphasising 
the wide range of useful applications.

Cryptography Cryptography is the science of encryption. We 
focus on two encryption algorithms – symmetric 
and public key algorithms. Encryption algorithms 
have huge commercial value. Security of internet 
transactions relies on the highest levels of encryption.

Fluid Dynamics Fluid Dynamics looks at the flow of incompressible 
fluids with both viscosity and inertia. Topics 
covered will include: some exact solutions of the 
Navier-Stokes equation; Stokes flow; introduction 
to boundary layer theory; and Kelvin’s theorem and 
vortex stretching.

Galois Theory Galois theory has its historical roots in the study of 
polynomial equations, and explains why there can be 
no formula (analogous to the well-known quadratic 
formula) for solving equations of degree 5 or higher. 
From the perspective of modern abstract algebra,  
it is about using groups to understand extensions  
of fields.

Graphs, Networks 
and Algorithms

This module gives an introduction to the theory 
of graphs and the use of graphs and networks 
in applied problems. The aim is to present the 
central results of modern graph theory together 
with the algorithms that are used to solve network 
optimisation problems.

Mathematical 
Biology and 
Ecology

This module considers the application of 
mathematics within the biosciences. We examine 
population dynamics; harvesting models; competitive 
exclusion of species; simple analysis of reaction 
kinetics; biological waves and diffusion driven 
instabilities; effects of geometry; and pattern 
formation on animals.

Mathematics 
Group Project

This module is compulsory for BSc Mathematics 
students who do not take Commercial and Industrial 
Experience. It provides you with an opportunity to 
work as part of a team, conduct research on an open 
mathematical problem, and enhance key skills such 
as communication and project management.

Mathematics: 
History and 
Culture

This module provides an appreciation of the history 
and philosophy of mathematics and its place in 
human history and culture. It develops skills in 
research, essay-writing and presentation.



Mathematics of 
Climate Change

This module will provide a background in the 
mathematics underlying human-induced climate 
change. Topics of study will include the carbon 
cycle, the greenhouse effect, the effects of the 
solar radiation on climate, and climate change and 
variability, with a view to understanding predictions 
of future climate change.

Nonlinear 
Systems and 
Control

Energy-like functions play a key role in the 
qualitative study of the dynamical behaviour 
of nonlinear systems, replacing algebraic tools 
like eigenvalues so important for linear systems. 
Mechanical systems and electrical circuits have 
naturally defined energy. Energy can be manipulated 
via external control and especially feedback control. 
This module will develop a conceptual framework 
interwoven with several case studies.

Number Theory One of the oldest and most popular areas of 
mathematics, number theory deals with problems 
about whole numbers (integers). This module 
provides a solid foundation for further work in 
number theory, with modern answers to ancient 
problems and modern applications of classical ideas.

Partial 
Differential 
Equations 
(PDEs)

The laws of physics are formulated in terms of 
PDEs, so the subject is of great practical importance. 
However, the application of these equations extends 
into the modelling of subjects as diverse as ecology 
and economics. The module will be illustrated 
using MAPLE as a convenient tool for visualising 
solutions to real problems.

Research in 
Mathematical 
Sciences

This module is compulsory for MMath and MSci 
students who do not take the study abroad option. 
It enables you to engage with mathematical and 
scientific research literature and equips you with the 
core skills needed to undertake an individual project 
in the 4th year. You’ll select two from a number of 
themes, such as pure mathematics, climate research, 
and mathematical biology. 

Semester of 
Mathematical 
Studies Abroad

This module is only available to MMath and 
MSci students. You’ll spend half a year at an agreed 
partner university abroad, normally where the 
language of instruction is English. It provides the 
opportunity to gain knowledge of mathematical 
material that is not covered at Exeter, or that is 
studied from a new perspective.

Statistical 
Inference

Statistical models help us to describe and predict 
the real world. Statistical inference is the way we use 
data and other information to learn about and apply 
our models. This module introduces some of the 
main approaches to statistical inference and explains 
their associated procedures. Simple computer 
simulations are also used to illustrate basic concepts 
and as a tool for comparing procedures.

Stochastic 
Processes

The probability models considered in this 
module show how the behaviour of a system is 
time dependent. A large number of practical 
systems within industry, commerce, finance, 
biology, nuclear physics and epidemiology can 
be described and analysed using the techniques 
developed in this module.

Business School modules available in Year 3 on the Mathematics with Business 
programmes include the following:

Investment 
Analysis and 
Portfolio 
Management

The explosion of interest in capital markets 
throughout both the developed and developing 
worlds has produced a demand for new financial 
products and a more rigorous understanding of 
existing instruments, such as bonds or equities. 
This module will develop analytical methods for 
valuing and managing financial instruments and will 
introduce the practical workings of financial markets 
while also giving you a disciplined but practical 
training in the investment analysis of companies.

Financial 
Management 
(compulsory for  
BSc Mathematics  
with Accounting)

This module looks at the key financial questions 
which are faced by the directors and managers of 
firms; the principal investment questions faced by 
individuals; and selected topics which are also related 
to these areas.

Financial 
Markets and 
Decisions 1 and 2  
(compulsory for BSc 
Mathematics with 
Finance)

These modules present the theory of decision-
making under risk and the economics of 
information, discussing applications of the theory in 
the areas of banking and finance. The topics covered 
include: expected utility theory; adverse selection; 
moral hazard; the Modigilani-Miller theorems; and 
the incentive effects of debt and equity. Applications 
are discussed including auctions and insurance.

Strategic 
Management 
(compulsory for BSc 
Mathematics with 
Management)

This module looks at the 21st century competitive 
landscape from a strategic management perspective 
and assesses how global and technological influences 
shape it. You’ll develop the ability to analyse 
strategic issues from a number of broad functional 
perspectives, study strategic competitiveness, 
competitive advantage, strategic intent and mission, 
and evaluate their contribution to the strategic 
management process.

Year 4 (MMath and MSci)
Algebraic Curves This module covers a central area of classical 

algebraic geometry, looking at properties of curves  
in affine and projective space. An important idea 
is that of birational equivalence: a curve which 
intersects itself or has some other kind of singularity 
can always be transformed to an equivalent, non-
singular curve.

Algebraic 
Number Theory

This module investigates fields which are obtained 
by adjoining roots of polynomials to the rational 
numbers, and the rings of algebraic integers within 
them. It explains how properties of the usual 
integers, such as the existence and uniqueness of 
prime factorisations, must be modified in these  
more general rings.

Analysis and 
Computation  
for Finance

This module provides an understanding of modern 
methods of numerical approximation and financial 
modelling. You will develop practical skills in the  
use of computers in financial modelling.

Computation 
and Numerical 
Analysis

The module will introduce the popular computer 
package MATLAB and other relevant software. 
Topics from linear algebra, differential equations, 
statistical modelling, optimisation and dynamical 
systems will be used to demonstrate the versatility 
and capabilities of such packages in the application 
of modern numerical modelling techniques.

MODULES CONTINUED 



Dynamical 
Systems  
and Chaos

This module will provide you with a good 
understanding of asymptotic behaviour of nonlinear 
dynamics. You’ll be exposed to qualitative and 
quantitative methods for dynamical systems, 
including nonlinear ordinary differential 
equations, maps and chaos. 

Fluid Dynamics 
of Atmospheres 
and Oceans

This module lays the foundations for an 
understanding of large scale weather patterns 
and ocean circulation. It will introduce you to 
the kinds of dynamics that can occur in stratified 
and rotating fluids, and introduce key concepts, 
such as conservation and balance, that are used to 
understand and analyse such flows. 

Introduction 
to Molecular 
Biology

This module, taught by Biosciences, considers the 
physiochemical basis of molecular biology, evolution, 
how molecular data is acquired and integrated into 
the larger body of knowledge, and the practical 
applications of molecular biology such as plant 
breeding, drug design and genetic engineering.

Logic and 
Philosophy of 
Mathematics

The aims of this module are to introduce formal logic 
in the form of classical first-order predicate calculus 
(including both proof theory and model theory), to 
explore the logical underpinnings of mathematical 
thought, including the limitations of logicism as 
revealed by Gödel’s theorems,  and to examine a 
range of philosophical viewpoints concerning the 
nature of mathematics.

Magnetic Fields 
and Fluid Flows

This module deals with the motion of electrically 
conducting fluids in the presence of magnetic fields, 
a subject known as magnetohydrodynamics (MHD). 
MHD flows play a crucial role in the dynamics of 
a variety of astrophysical systems (including stars, 
planets, accretion discs and galaxies). In this module 
you will see how the mutual interaction of the fluid 
flow and the electromagnetic field reveals a variety of 
new and interesting phenomena.

Mathematical 
Theory of Option 
Pricing

The fundamental work of Black and Scholes made it 
possible to calculate a fair price for an option to buy 
or sell shares for a specified price at a future date. 
This module covers the mathematics behind this,  
and looks at analytic and computational methods  
for pricing these and more elaborate options.

Methods for 
Stochastics  
and Finance

This module explores a diverse range of 
mathematical topics, ranging from matrix algebra 
to differential systems and stochastic calculus, and 
emphasises their applications to financial modelling.

Modelling the 
Weather and 
Climate

This module shows how physical and dynamical 
processes are represented in numerical weather 
and climate models. Particular emphasis is given 
to the representation of fluid motions which are 
smaller than the grid-box of the climate model. 
Understanding these components provides a key  
to improving future climate models.

Project This project consists of a piece of work in an area of 
the mathematical sciences which you will undertake 
individually under the supervision of a member 
of staff. You can select your project from a list of 
topics provided each year, or suggest your own 
topic. Some projects involve working on a practical 
problem; some involve developing or using computer 
programmes and packages; and others involve 
reviewing a theoretical area or tackling a theoretical 
problem. The aim is to extend the knowledge 
acquired in formal modules and strengthen skills  
in research and report writing.

Statistical 
Modelling in 
Space and Time

Previous modules in statistics have treated data 
as independent and identically distributed, but 
real-world data is not like that. In particular 
data collected in space and time can be highly 
correlated. In this module you will look at methods 
of modelling such dependent data. Furthermore, 
you will examine how to model data as a field in 
n-dimensions, and the particular problems associated 
with time series.

The Climate 
System

This module is designed to give an overview of the 
key physical processes determining the behaviour 
of the Earth’s atmosphere. Topics covered include 
the surface energy balance, the structure and 
thermodynamics of the atmosphere, and the main 
components of the general circulation.

Waves, 
Instabilities and 
Turbulence

Waves and turbulence are both ubiquitous 
phenomena in fluid flows, and both are often 
associated with instability of simpler flows. 
They arise in many important theoretical and 
practical applications, ranging from engineering 
to meteorology and astrophysics. This module will 
extend the students’ ability to formulate fluid flow 
problems in terms of partial differential equations, 
and develop a range of mathematical techniques for 
analysing the fluid behaviour.

quote?
   Have you ever wanted a secret code just for you and your 
friends? Want a method to stop people eavesdropping on your private 
conversations? After studying Cryptography, I have learnt that this 
is a lot easier than it sounds. By applying some basic mathematical 
principles, my friends and I were able to code messages so that 
other people could not decipher their meaning. We didn’t even need 
calculators as it was so simple – it is a great example of how maths can 
apply to everyday life situations.
Lorna Hayes, MMath Mathematics, 4th Year, Streatham Campus



Mathematics combines a breadth of 
academic expertise with a caring and 
supportive learning environment. All our 
degrees involve a combination of teaching 
methods, including lectures, seminars, 
workshops and tutorials. Most modules in 
mathematics involve three one-hour lectures 
per week, so you would typically have 12 
lectures per week. 

In the first year there are regular tutorial 
classes and example classes for each module, 
except for those involving computing or 
project work. Thus in the first year you  
would typically have around 15 contact 
hours per week. In addition to this, you are 
expected to spend about 20 hours per week 
in private study. 

The tutorials and exercise classes enable 
you to discuss the lecture material and 
coursework problems. Further support is 
available at lunchtime mathematics and 
computing surgeries. The Mathematical 
Investigations module includes group work to 
tackle open-ended problems in mathematics 
under the supervision of a member of staff. 
You are also encouraged to discuss any 
problems or questions that may arise with 
the lecturer. All lecturers have advertised 
office hours or an ‘open door’ policy, so are 
available to provide help. Working through 
examples and solving problems is a vital part 
of learning mathematics so coursework  
is set in each module. 

We’re actively engaged in introducing new 
methods of learning and teaching, including 
increasing use of interactive computer-based 
approaches to learning through our virtual 
learning environment where the details of 
all modules are stored in an easily navigable 
website. Students can access detailed 
information about modules and learning 
outcomes and interact through activities  
such as the discussion forums.

Computer software
Computers are an essential tool in all 
areas of mathematics and using them to 
investigate particular examples can often 
help you in understanding mathematical 
concepts. Many of our modules involve some 

element of computing, using software such 
as the programming languages Python and 
MATLAB, the computer algebra system 
MAPLE, or the statistical package R. 

Projects
Project work provides a way of  
developing and demonstrating your  
skills in communication and presentation 
while investigating a particular area of 
mathematics. For MMath and MSci 
students, an individual project in the final 
year is compulsory. This involves individual 
study and weekly meetings with a project 
supervisor throughout the year. Projects  
are assessed via the project dissertation  
and a short oral exam. Usually students  
select a project from a list of topics offered 
but it is also possible for you to suggest a 
topic of your own. 

Personal and  
professional skills
We provide skills development sessions 
in your first two years which include an 
induction week in the first year and a 
number of career related training sessions 
in your second year. You will also undertake 
personal development planning and annual 
self-appraisal with your personal tutor.

Optional work placements
All our undergraduate students can choose 
to take an optional Commercial and Industrial 
Experience module during the vacation 
before the third year (subject to availability). 
This is a very rewarding opportunity that 
allows you to gain paid work experience 
while earning credits towards your degree. 
Following the placement you write a report 
on your experience which, alongside a report 
from the employer, enables you to count your 
placement as a third-year optional module.

Electives
All our degree programmes give you the 
opportunity to take modules from other 
Colleges within the University and to  
count these towards your degree. These 
electives allow you to study areas outside  

the subject, for example to improve your 
foreign language skills. Electives are available 
subject to timetabling constraints and to 
students fulfilling the relevant prerequisites. 

Research-inspired teaching
We believe that every student benefits 
from being part of a culture that is inspired 
by research and being taught by experts. 
You will learn mathematics from people 
who are participating in the discovery of 
new mathematical knowledge and the 
development of novel applications. 

All our academic staff are active in 
internationally-recognised research across 
a wide range of topics in mathematics. Our 
mathematics research groups are engaged 
in international quality research in various 
areas of pure and applied mathematics, 
in particular climate and environmental 
modelling, geophysical and astrophysical 
fluid dynamics, dynamical systems and 
control, number theory and statistical 
modelling. We have increasingly close 
collaborations with the UK Met Office.  
In the 2008 Research Assessment Exercise 
the fluids, dynamical systems and climate 
groups were singled out as being very strong, 
with our partnership with the Met Office 
considered a particular strength. 

You can find out much more about our 
research on our website at www.exeter.ac.uk/
emps/research

Academic support
Our strong tutorial system, involving 
personal tutors, tutorial classes for first   
and second year modules, and mathematics 
and computing surgeries, means that help 
and advice is readily available, both on your 
academic work and on more general issues. 
The Director of Education for Mathematics 
ensures that the course runs smoothly, and 
will monitor your progress and advise you on 
your choice of pathways. Your personal tutor 
will provide help and advice where necessary, 
give general support and write employment 
references after you have graduated.

LEARNING AND TEACHING

http://www.exeter.ac.uk/emps/research
http://www.exeter.ac.uk/emps/research


Facilities
We have benefited from a £3 million 
investment in academic and social facilities 
including completely refitted lecture theatres 
and teaching spaces, a major expansion and 
upgrading of our undergraduate computer 
facilities and social space.

Assessment
Assessment for all degrees is through a 
combination of exams and coursework. 
Exams are the more important part of the 
process, but the assessed coursework will help 
you to work steadily throughout your degree. 
This is particularly important in mathematics 
where the subject matter develops logically 
from fairly simple beginnings. 

Coursework typically contributes 20 per cent 
to the assessment of each module except 
in the final year of the MMath and MSci 
programmes. In the third and fourth years 
several modules allow you to undertake 
further coursework to contribute to your 
overall degree classification. 

Your first year doesn’t count towards your 
final degree classification, but you do have 
to pass it in order to progress. If you study 
a three-year programme, assessments in 
the final two years both count towards 
your classification, and if you study a  
four-year programme then the final three  
years all contribute.

Scholarships
The Lawrence Scholarship is available  
to top performing students undertaking  
a four-year undergraduate degree  
programme in the College of Engineering, 
Mathematics and Physical Sciences. Full 
details of Scholarships are available at  
www.exeter.ac.uk/emps/undergraduate/
funding

A degree from Exeter is highly valued by 
employers. Management and personal skills 
are built into our programmes and our 
students take advantage of the wide range 
of extracurricular and personal development 
opportunities offered by the University, from 
study abroad (for certain programmes) to 
volunteering and playing an active role in 
student societies.

We have excellent links with employers and 
support students to consider their careers 
from an early stage. Our Employability 
Officer is active in developing aspects of our 
programmes and services that improve the 
employability of our students. We also have a 
dedicated Careers Consultant who provides 
specific services such as careers workshops 
tailored to careers in mathematics, and 
support in matters such as applications and 
job interview skills. The Career Zone runs 
several careers fairs throughout the year and 
these have been particularly successful in 
putting major UK employers in touch with 
Exeter students. Relevant employers visit the 
department from the first year to meet with 
students, with the aim of helping them to 

develop their career ideas at an early enough 
stage to help with module choices and 
placement decisions. 

Each year a number of our graduating 
students choose to undertake further study 
and there is a fast track application process 
for Exeter students to our postgraduate 
programmes. Of those choosing the 
postgraduate route, around half choose to 
remain at Exeter, which reflects well on their 
satisfaction with the University and the 
range of courses available. 

A wide range of employers, from industries 
as diverse as banking, insurance, medical, 
transport, power generation, software, and 
the armed forces, know the department as a 
provider of excellent graduates who are able 
to apply their problem solving and analytical 
skills in the real world.

For further information about what the 
careers service offers, please visit  
www.exeter.ac.uk/ug/careers

CAREERS

Examples of the destinations of our recent graduates:

Occupations
Software Engineer // Sport Analyst // Audit Assistant // Trainee Health 
Economist // Pricing Analyst // Corporate Tax Assistant // Junior Consultant // 
Maths Teacher // Market Risk Analyst

Employers
Renishaw // Centrica // Siemens // KPMG // Allianz // BP // HSBC // Towers 
Watson // 3M // Ford // The Met Office

Examples of further study followed by our graduates:
   MSc Environmental Economics, University College London
   MSc Modern Applications of Mathematics, University of Bath
   PGCE Primary Mathematics, University of Exeter
   PhD Mathematics and Plant Science, University of Nottingham
   PGCE Secondary Mathematics, Oxford Brookes University
   MSc Economics, University of Exeter

http://www.exeter.ac.uk/emps/undergraduate/funding
http://www.exeter.ac.uk/emps/undergraduate/funding
http://www.exeter.ac.uk/ug/careers


We are in the top 1% of universities in the world

We rank 8th in The Times and The Sunday Times University 

Guide 2014 and 10th in The Complete University Guide 2014

We have ranked in the top 10 of the National Student 

Survey every year since it launched

Our teaching is inspired by our research, nearly 90% of 

which was ranked as internationally recognised in the  

2008 Research Assessment Exercise

84% of our students graduate with either a First or  

2:1 degree
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This document forms part of the University’s Undergraduate Prospectus. Every effort has been made to ensure that 
the information contained in the Prospectus is correct at the time of going to print. The University will endeavour 
to deliver programmes and other services in accordance with the descriptions provided on the website and in this 
prospectus. The University reserves the right to make variations to programme content, entry requirements and 
methods of delivery and to discontinue, merge or combine programmes, both before and after a student’s admission 
to the University. Full terms and conditions can be found at www.exeter.ac.uk/undergraduate/applications/disclaimer

Find us on Facebook and Twitter:
www.facebook.com/exeteruni
www.twitter.com/uniofexeter

VISIT US TO FIND OUT MORE
Open Days
Exeter Campuses:
Tuesday 10 June 2014
Saturday 6 September 2014

Penryn Campus, Cornwall:
Saturday 14 June 2014
Saturday 27 September 2014

Campus Tours
We run campus tours at the Streatham 
Campus each weekday during term 
time and at the Penryn Campus on 
Wednesday and Friday afternoons. You’ll 
be shown round by a current student, 
who’ll give you a first-hand account of 
what it’s like to live and study at the 
University of Exeter. 

For full details and to book your  
place, contact us on:
www.exeter.ac.uk/opendays

Exeter   phone: +44 (0)1392 724043,   
 email: visitus@exeter.ac.uk

Cornwall   phone: +44 (0)1326 371801, 
email: cornwall@exeter.ac.uk

Offer-Holder Visit Days
Our Offer-Holder Visit Days give you 
the chance to find out more about your 
programme and decide whether to accept 
our offer. This visit includes a campus 
tour, an introduction to the department 
and a more informal period for questions 
and answers. A number of our current 
students lead tours and answer your 
questions about what it is like to study  
at the University of Exeter. Offer-Holder 
Visit Days take place during the period 
January to April.

www.exeter.ac.uk/ug/maths


