Continuum Mechanics

Desirable previous knowledge

For all the fluid dynamics courses, previous attendance at an introductory course in fluid dynamics will be
assumed. In practice, familiarity with the continuum assumption, the material derivative, the stress tensor
and the Navier-Stokes equation will be assumed, as will basic ideas concerning incompressible, inviscid
fluid mechanics (e.g. Bernoulli’s Theorem, vorticity, potential flow). Some knowledge of basic viscous
flow, such as Stokes flow, lubrication theory and elementary boundary-layer theory, is highly desirable.
Previous attendance at a course on wave theory covering concepts such as wave energy and group velocity,
is desirable for some courses. No previous knowledge of solid mechanics, Earth Sciences, or biology is
required.

In summary, knowledge of Chapters 1-8 of ‘Elementary Fluid Dynamics’ (D.J. Acheson, Oxford), plus
Chapter 3 of ‘Waves in Fluids’ (J. Lighthill, Cambridge)(which deals with dispersive waves) would give a
student an excellent grounding.

Familiarity with basic vector calculus (including Cartesian tensors), differential equations, complex vari-
able techniques (e.g. Fourier Transforms) and techniques for solution of elementary PDEs, such as Laplace’s
equation, Poisson’s equation, the diffusion equation and the simple wave equation, will be assumed. Knowl-
edge of elementary asymptotic techniques would be helpful.

A Cambridge student taking continuum courses in Part III would be expected to have attended the
following undergraduate courses.

Year Courses

First Differential Equations, Dynamics and Relativity, Vector Calculus, Vectors & Matrices.
Second | Methods, Complex Methods, Fluid Dynamics.

Third Fluid Dynamics, Waves, Asymptotic Methods.

Students starting Part III from outside Cambridge might like to peruse the syllabuses for the above
courses, which may be found on WWW with URL:

http://www.maths.cam.ac.uk/undergrad/schedules/
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