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Introduction

This unit shows how partial differential equations can be used to model phenomena such as waves and heat transfer. The prerequisite requirements to gain full advantage from this unit are an understanding of ordinary differential equations and basic familiarity with partial differential equations.

This unit is an adapted extract from the course Mathematical methods and models (MST209) 
1 Modelling with Fourier series

The main teaching text of this unit is provided in the workbook below. The answers to the exercises that you'll find throughout the workbook are given in the answer book. You can access it by clicking on the link under the workbook.

Click 'View document' to open the workbook (PDF, 0.6 MB).

PDF content unavailable

Click 'View document' to open the answerbook (PDF, 0.2 MB).

PDF content unavailable

Workbook contents
· Introduction

· 1 Modelling using the wave equation

· 1.1 The taut string

· 1.2 Adding damping

· 2 Modelling using the diffusion equation

· 2.1 The insulated rod

· 2.2 The convecting rod

· 3 Separating the variables

· 3.1 Normal modes

· 3.2 The initial displacement

· 3.3 The damped plucked string

· 4 Solving the heat transfer problems

· 4.1 The insulated rod problem solved

· 4.2 The convecting rod problem solved

Next Steps

After completing this unit you may wish to study another OpenLearn Study Unit or find out more about this topic. Here are some suggestions:

· Modelling with first order differential equations (MST209_5)
· Science, maths and technology
If you wish to study formally at The Open University, you may wish to explore the courses we offer in this curriculum area:

· Mathematical methods and models (MST209)
or find out about studying and developing your skills with The Open University

· OU study explained
· Skills for study
or you might like to:

· Post a message to the unit forum, to share your thoughts about the unit or talk to other OpenLearners

· Review or add to your Learning Journal
· Rate this unit
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1. Join the 200,000 students currently studying with The Open University
2. Enjoyed this? Browse all our free course materials in the LearningSpace
3. Find out more about this topic on OpenLearn
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