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Assessor’s comments, Module 4M12: Partial differential equations and varia-
tional methods, 2016

Q1 PDE on group speed

Overall the performance was satisfactory although it was noticeable that very few candidates were
able to derive the properties of group velocity using the phase-function argument. This is probably
because, despite being covered in detail in lectures, it has not been examined before.

Q2 PDE on similarity solution

A straight forward question on spherically symmetric diffusion and self-similar solutions. This
was attempted by all but one candidate. The responses were satisfactory although most candidates
struggled with the first part of the question in which they has to integrate over a three-dimensional
delta function.

Q3 Variational method on Constrain problem

It is a constrain problem. Most of students understand how to use the method of Lagragian
multiplier. It is surprising that many students’ skills for solving a simple ODE was not good enough
to find the correct solutions.

Q4 Variational methods involving first and second derivatives

This question checks students’ understanding of the principles of variational methods. It is good
(I am pleased) to see that many candidates candidates can deduce the Euler-Lagrangian Equation for
variational problems involving high derivatives. The difficult part is to deduce all the right boundary
conditions for this equation.

Jie Li (Principal Assessor)



