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Question 8

There were a large number of attempts at this question, but high scores were rare. One of the major
reasons for solutions losing marks was a lack of understanding that the case where one invariant line
is the y-axis needs to be addressed separately(as is highlighted in part (i) of the guestion]. Many
candidates were, however, able to demonstrate excellent understanding of the geometry involved.

In part (i) many candidates set up a matrix equation to find invariant points rather than invariant
lines. Additionally, a significant number of candidates ignored the fact that the invariant lines must
go through the origin, meaning that the algebra was more complicated. The special case of one
invariant line being the y-axis was often dealt with incorrectly, with many candidates believing that
this meant that the other invariant line must be the x-axis.

There were many possible approaches to parts (i) and (iii), the simplest of which involved the
tangent addition formulae for part (ii} and the realisationthat the two lines were reflections of one
another in the line y = x for part (iii). However, many candidates did not appreciate that the angle
between the invariant lines is not necessarilythe same as the angle between two vectors
representing their directions. Additionally, many solutions did not check carefully that the quantities
being used were well defined.

Those candidates who had scored well on parts (i) and [iii) were often able to link them together
and find a suitable matrix. A very small number of candidates produced the relevant calculations but
failed to write down a matrix.
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