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comments:

This is a popular question answered quite well by all the candidates. Parts (a) and (b) were
answered well. The most common errors found was mostly algebraic for Parts (c) and (d)
while evaluating the required integrals. Many students also got the integration limits
wrong for spherical and cylindrical polar coordinates required for Parts (c) and (d)
respectively. The understanding of concept behind Part (¢) was demonstrated

well but there were many incorrect final answers as it depends on Parts (c) and (d).
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comments:

This is the most popular question and the three parts in (a) were answered well as they are straight
forward. Part (b) was also answered quite well but algebraic errors while evaluating the integrals
in cylindrical polar coordinates were found to be common. The general physical meaning of the
integral in Part (b)(ii) was identified by many students but precise explanation was scant.
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comments:

This is the least popular question. Parts (b) and (c) are answered well. The mechanistic aspects
required for Part (a) were answered mostly well but the reason to exclude n = 0 mode was
explained only by about 20% of the students attempted this question. Part (d) was not answered
well in general and it required evaluation of few integrals — algebraic errors were common and it
is likely that most students ran out of time.
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comments:

A surprisingly large number of candidates failed to state correctly the condition for the system of
linear equations to have solutions. Most candidates could solve the more straightforward part on
LU factorisation, whereas less candidates seemed comfortable with the more theoretical one. The
part on the eigenvalue problem was generally well tackled except for some minor algebraic

mistakes.
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comments:

The first two parts were answered generally well as they were very straightforward (eigenvalues
and eigenvectors of an L matrix, diagonalisation and power of a 2x2 matrix). Very few
candidates managed to find the best fit solution and projection onto the column space required
for part (c). The part (d) required to demonstrate Euler’s theorem that every rotation can be
represented as a rotation about one axis without using the characteristic polynomial. Although
almost all candidates stated that they had obtained the required result, hardly any of them
actually managed to produce a working demonstration.
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comments:

This question required verifying that an assigned probability density function satisfies the
properties of a probability density function, and working out a number of characteristics of the
distribution. The candidates were generally comfortable with the required integration by parts,
and were not daunted by the numerical value of the train being more than 5 min late being
exceedingly small. Typically, very well answered, probably too easy.
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