Mathematics Higher Level for the IB Diploma

Self-assessment answers: 15 Complex numbers
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4. (a) By De Moivre's theorem, (cos 6 + i sin 6)" = cos nf + i sin né.

= Z'—z"=cosnf+1isinnd— (cos nf — i sin n6) = 2i sin nd
b) -z )Y =25 +10z-10z"+5:°-27

= -z)-5C -z)+10¢z-z ")
(¢) Butby (a), (z—z ')’ also equals (2i sin §)° = 32i sin’ 0.

w2 32isin’ 0=~z ) -5 -z )+ 10(z—z )

But by (a), (z' —z ) = 2i sin né.

=~ 32isin’ @= 2isin 56 — 10i sin 36 + 20i sin 0

— sin’ = isin 50 — isin 360 + 3 sin @ [12 marks]
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