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ENGINEERING TRIPOS PART IIB 2022 

MODULE 4A10 

 

Detailed comments 

 

 

Question 1 

Capillary stability of liquid film on a wire  

This was a difficult question that, by including a wire, formed an extension of the capillary film 

instability that candidates studied in class. The governing equations for the perturbations were given 

and although that these were for the perturbations was italicised, a number of students used up 

valuable time by substituting for the perturbations into these equations. Candidates that recognised 

that the pressure only varied along the film did very well, with a number successfully answering all 

parts perfectly.   

 

Question 2 

Temporal linear stability of a mixing layer 

This question required the candidates to show that they could perform a full linear stability analysis. 

Linear stability analysis is a key component of the course and to their credit, the majority of the 

candidates answered this question well, some answering the question essentially perfectly. It would 

appear that the candidate scoring the lowest mark ran out of time after attempting only one other 

question. 

 

Question 3  

Linear local stability  

This was a difficult question about local stability. Nearly all candidates answered parts (a,b) well, 

showing a good qualitative understanding of absolute and convective instability. In part (c), nearly all 

candidates derived a useful dispersion relation but many did not notice that the tension T(x) is a 

function of position x and therefore missed this aspect of the solution. One student answered (d) very 

well. For those who had not noticed that T was a function of x, marks were given for intelligent 

reasoning and physical understanding of the problem.  

 

Question 4 

Added mass, vortex shedding, and lock-in 

Almost all students answered well parts (a,b), which were about added mass, and part (c), which was 

about vortex shedding. Many students answered part (d) well, which was about lock-in. They all 

showed that they had understood the concepts but only around half were able to transfer those 

concepts to a new situation. Students that answered this question well drew diagrams to illustrate their 

answer and did not simply repeat the diagrams in the notes. Many students did not attempt to 

highlight the defects in the model, but a few students answered this part very well. 


