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Semester 1 - K.A Stroud, ‘Advanced Engineering Mathematics’ 4
Ed, Macmillan Press 2003

Semester 2 - University Physics with Modern Physics, by Young and
Freedman 13" Edition (2011), Pearson
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Syllabus outline
pages 1 & 2

Semester 1 — Dr Graham S McDonald

- Vector calculus, including: gradient, divergence, flux and curl, the
divergence theorem and Stokes’ theorem.

- Matrices, determinants, eigenvalues and eigenvectors. Applications of
matrices.

- Partial differential equations and methods of solution, e.g. separation of
variables.

Semester 2 — Dr Tiehan Shen

The magnetic field. Biot and Savart law and Ampere’s law.
Electromagnetic induction. Magnetic flux; Faraday’s and Lenz’s law
Transients in LR, RC and LCR circuits;

AC Theory and complex analysis: reactance, impedance and resonance



Handout 1
Semester 1 topics in more detail ... pages 1 & 2

Syllabus:
Theory

= Vector Calculus

— Review of fundamental concepts. Scalar, vector and conservative fields. Grad,
divergence, flux and curl. The divergence theorem and Stoke’s theorem. The Laplacian and
curvilinear coordinates '

— Examples from electrostatics, magnetism, fluid dynamics, mechanics, heat flow

f== Determinants and Matrices

— Basic definitions and operations. Cramer’s rule and Laplace expansion. Rank, linear
independence, elementary row operations and matrices in echelon form. Properties of
determinants. Special matrices and matrix inversion. Eigenvalues and eigenvectors

— Applications in electrical circuits, rotation of co-ordinates, transmission through
single and cascaded linear systems (such as in optics and electronics)

¢ Differential Equations

— Review of ordinary differential equations. Important partial differential equations
(PDEs). Solution of PDEs and the role of arbitrary functions. Separation of variables.

— Examples drawn from a broad range of physics
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