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Complex numbers 1E
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2 z=¢? then we have
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4 a Wehave

C:1+§cos9+lc0520+i7cos39+...
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S =—sin@+—sin 20 +—sin 30
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4 b We have
3 3(3—e_i9) 93¢ _ 9-3(cosf—isin0)
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Equating real and imaginary parts then gives
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5 a Wehave
P=1+cos@+cos20+cos30+...+cosl18+cosl120

QO=sinf+sin20+sin36+...+sin1160+sin126
So that
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b We have
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P+iQ = — = 2 _sin cosec—(cos 66 +isin66)

e7 — e_7 2isin 5 2 2

Hence equating real and imaginary parts gives

P =sin 136 cosecg cos 64
2 2

O =sin 130 cosec 9 sin 66
2 2

¢ P +iQisreal when Q =01i.e. when sin 6000sec§sin% =0

cosec gcan never be zero so we either have sin 60 = 0in which case ¢ = %for k=1,2,3,4,5

or we have sin%:Oinwhich case Hz%for k=1,2,3,4,5,6

5 To~dy

6 a Wehave

n n n n
C=1+ cos @ + cos 20 + cos30+...+ cosnd
1 2 3 n
S = sin @ + sin 260 + sin30+...+ sin n@
1 2 3 n
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6 a So that

Cris=1+|" e+ 24| |3 . 4| |em0
1 2 3 n
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Equating real and imaginary parts then gives

C= cosﬁ(2 cosgj
2 2

S = sinﬁ(2 cos QJ
2 2

b We have

7 a We have
(2+e"9)(2+e_"6)=4+Ze_"‘9 +2e¢” +1=5+4cosé

b We have

C=l—lcos0+lcos20—lcos30+...
2 4 8

S =lsin¢9—lsin 2¢9+lsin30+...
2 4 8

So that
C-iS= 1_161'9 +leZi9 _lesm 4
8
= 1 _ 1 _ 2 _ 2(2+efi'9) B 4+2efi9
1_(_161-9) 1+ler 2+e” (24¢7)(24¢7)  S+dcosd
2 2
Equating real and imaginary parts then gives
4+2cosd
C=—"T"
5+4cost
__2sinf
5+4cosd
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