ENGINEERING TRIPOS PART IB, 2013
COMMENTARY, PAPER 7T MATHEMATICAL METHODS

Question 1.

The most common candidate error was to ignore the result of b(i), that contours
of constant v correspond to the flow streamlines, when attempting b(ii). Doing so
leaves an extremely difficult integration problem to be solved. The other frequent
omission was failure to recognise the differential operator derived in c(i) as the
Laplacian, for which the polar form required in c(ii) is a standard result.

Question 2.

Many of those attempting this question were hamstrung by not knowing the book-
work required for part a. Weaker candidates often tried to evaluate the integral in
b directly, rather than by taking advantage of Stokes’ theorem. The line integral
in c(ii) can be done directly without much more effort than the official solution;
defining a ‘potential’ also gives the right answer (because of the form of the vorticity
vector), but is cheating, as the field is not irrotational.

Question 3.

The only frequently occurring mistakes here were those associated with mathemati-
cal illiteracy, specifically: the inclusion of time derivatives in the Laplacian operator;
differentiating the functions Y'(y) and Z(z) with respect to variables other than y
and z.

Question 4.

This question centres on the use of conditional probability and Bayes’ rule. Dif-
ficulties with the two initial, more conceptual, questions were more common than
problems with the calculations.

Question 5.

This question potentially involves large, and time-consuming, amounts of calcula-
tion. The slog can be avoided by utilising knowledge of the fundamental definitions
of the relevant vector spaces, rather than relying on their recipes.

Question 6

Like Qu. 4, this question caused more problems in its conceptual aspects than its cal-
culations. Copying the data book formula for the QR factorisation was not regarded
as an adequate explanation for how it can be employed.

W R Graham
July 2nd, 2013
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