
















Engineering Parts IIA and IIB 2018 

4M12 – Partial Differential Equations and Variational Methods 

Examiner’s Report for IIB 

Question 1: Group velocity applied to wave-like PDEs 

Popular question with good performances from the students. 

Most marks were lost in part (b) in the drawing and 

interpretation of the dispersion pattern.  

Question 2: Greens function solution of the diffusion equation 

Another popular question, although the performance was not as 

good as for question 1. This is almost certainly because there 

has not been a similar question before. Marks were lost in the 

use of symmetry to meet boundary conditions. 

Question 3: Index notation.  

This involves elaborate calculation using index notation. Most 

students know the principle, but some were not able to carry 

the calculation out correctly to the end.  

Question 4: Variational calculus. 

This is an interesting question on the shortest path on a 

sphere, and the students showed good understanding of 

spherical coordinates and the variational principle. The easy 

way is to use the basic Euler-Lagrange equation, while some 

students used a particular form of this equation which makes 

the calculation less obvious.  




