
































ENGINEERING TRIPOS PART IIA – 2017    Module 3C6 – Vibration  

Assessor’s  Comments – D. Cebon 19/5/2017 

 

Question 1 – Coupled strings 

Not attempted by many candidates, but those who tackled this one generally did well. Most found mode shapes 
and natural frequencies for the string. When deriving the transfer function in (a)(iii) many forgot that the mode 
shapes needed to be mass normalized. Most applied the coupling formula correctly for (b)(i) and saw that mode 3 
would not appear in the sketch of the transfer function. In (b)(iii) most candidates drew the standard sequence of 
modes for a single string, only a few saw that the extra modes would be those with nodes at the coupling point and 
would be antisymmetric for the pair of strings. 

Question 2 – Beam with added springs 

Attempted by most candidates, generally good solutions. Most derived the mode shapes and frequencies for a 
beam, but not all saw how frequency scaled with beam thickness. Application of Rayleigh’s principle was highly 
variable: most knew the basic formulation but did not apply it accurately. Note that the examiner allowed for 
several definitions of ‘factor increase’ as long as the candidates made clear their definition. Most candidates could 
see that the most affected modes would be when the spring was at an antinode of a mode, but when listing 
frequencies included modes with a node at the spring. For (b)(iii) only a few saw that the frequencies and mode 
shapes would tend to that of a clamped beam, rather than a pinned beam of shorter length. 

Question 3 – 4 beads on a string 

Attempted by almost all candidates and mostly well done. 

Question 4 – Natural modes of a 3 DoF system 

Attempted by most candidates and generally well done.  Part (b) was reasonably competent, with most candidates 
finding the correct eigenvalues.  Quite a few couldn’t find the correct eigenvectors.  Rayleigh was generally good.  
The proposed design changes showed reasonable insight, though quite a few candidates thought that putting 
dampers in parallel with the tyres would be a good plan… 


