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Mathematical Methods and Applications

20 Credits

Semester 1 
Mathematical Methods (formally called ‘Theoretical Physics I’) 
Dr Graham S McDonald

Semester 2 
Applications in Electricty, Magnetism and AC Circuit Theory
Dr Tiehan Shen

2nd year (Level 5) Physics courses



Handout 1 Assessment

January Test  40%

May Exam 60%  

Core Books 

Semester 1 - K.A Stroud, ‘Advanced Engineering Mathematics’ 4th

Ed, Macmillan Press 2003  

Semester 2 - University Physics with Modern Physics, by Young and 
Freedman 13th Edition (2011), Pearson



Syllabus outline

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
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Handout 1 
Semester 1 topics in more detail …
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... molto rapida!
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More technically, a ‘field’ is actually 
the physical quantity itself and the 
‘space’ can include time.
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(a) gave W = 2/3 H1 
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