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Question 8

Fifth most popular (77%), this was fourth least successful with a mean mark of six and a half. There
were very few perfect attempts and a sizeable number of attempts failed to get any marks.
Induction in both parts (i) and (iii) was generally executed very well, however marks were
frequently lost for logical imprecision. A very common cause of lost marks was a lack of care with
inequalities involving potentially negative numbers. In part (i), almost no candidates noticed that
squaring the inequality required noting the non-negativity of the lower bound. Many candidates
also had trouble with the base case, some because they were mistakenly thinking 4° = 0. In part
(i), many candidates lost marks when attempting to show that the sequence |x,,| remains
bounded in the case |a| < 2, by not excluding the possibility that x, goes below —2 and hence
diverges to positive infinity. Another common error in part (ii) was failing to make the link to the
inequality in part (i). Many candidates tried to show divergence to infinity by showing that the
sequence was increasing. In part (iii) most candidates worked back from the required result to
find a suitable value for a. The inductive calculation was generally performed well, however
plenty of candidates failed to show that their value of a worked and was greater than 2. When
solving equations, it should either be checked that all the steps are reversible (in this case they
were not because of a possible division by zero) or that the claimed solution does in fact work.
Most attempts at the final section on convergence were informal but successful.
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