
Examiner's comments - 4C9

Q1 Strain energy density
This question was attempted by all candidates, and nearly all answers were very good.

Q2 Index notation and deformation gradient
This question was attempted by all candidates. The index manipulation parts of this 
question were generally well answered. A common mistake was to write expressions in 
which an index appeared more than twice, which is not possible. On part (b), relatively 
few candidates expanded the expression for the Green-Lagrange strain in a form that 
included the displacement, which is needed to show the equivalence with the linearised 
strain when gradients are small. On part (c), some candidates omitted the ‘1’ on the 
diagonal of the deformation gradient for the z-direction and mistakenly set it to zero. A 
small number of candidates asserted that det(F) = 0 in the case of no volume change, 
whereas it should be det(F) = 1. Few candidates demonstrated that Nanson’s formula 
holds by simply examining the normal vector on a face of the cube before and after 
motion.

Q3 Nonlinear continuum mechanics
This question was not attempted by any candidates.
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