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Question 3

Whilst this was the second most popular question, being attempted by 84%, it was the fifth most
successful with a mean mark a little below 8/20. Most candidates scored full marks for successfully
obtaining the first result of part (i), and many gained nearly full credit for obtaining the second result
of that part. As is nearly always true, the rule of thumb that it is usually easier to prove that
something is greater than (or less than) zero applied here, and so those that considered

% (In4q + In—1) — I, (and a similar expression for part (ii)) generally fared better. A small, but not

insignificant number of candidates solved part (ii) by a direct method and were generally successful
if they did so. Common errors when considering inequalities were failure to fully justify positivity of
integrals in both parts, incorrect flows of logic, obtaining weak rather than strict inequalities, and
stating inequalities that were inconsistent with the claimed ranges of validity. Otherwise, use of
induction or integration by parts caused difficulties, and a number expected, when replicating the
first part of working in (ii) from part (i), that there would again be an equation, and overlooked the
extra term that arose in (ii). Some did not understand that sec x cos 3 < 1 in (ii).
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