Fiche n° 18. Trigonométrie et nombres complexes
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Corrigés
18.1a) On calcule :
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18.1 b) On caleule :
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18.1d) On calcule :
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=5 sin(9z) + 3 sin(5z) — 3 sin(3z) — 3 sin(z).
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18.4a) On calcule :

cos(3z) = Re(e™) = Re((eiz):i) = Re((cus(a:) ir isiu(:z:)}:i)
= Re(cos” () + 3icos”(z) sin(x) — 3 cos(z) sin” (x) — isin®(z))
= cos” () — 3 cos(x) sin” () = cos® (z) — 3cos(x)(1 — cos®(x))
= 4cos’(x) — 3cos(z).

18.4 b) On calcule :

sin(4z) = Im(e*™) = Im((eimj”l) = Im(({:oﬁ(:l:) - isin(u:))'l)
= Im(cos® () + 4icos” (x) sin(x) — 6 cos” () sin” (x) — 4i cos(x) sin® (x) + sin” ()
= 4cos’ () sin(z) — 4 cos(z) sin® ().

s x4-3w
z

18.5a) cos(x) + cos(3x) = Re(e™” 4 &) = Re(e‘_t_ (e ® 4 (-‘m:)) = Re(e“:z (:(Js(a:)) = 2 cos(2z) cos(x).
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18.5b) sin(5z) — sin(3z) = Im(e™* — ™) = Im(e‘ﬁ" e —e iI)) = Im(e“li-li sin(z)) = 2 cos(4x) sin(x).
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18.6 a) Six € 2aZ, alors cette somme vaut (). Sinon, sin(z) + sin(2x) + sin(3x) = Im(e'™ + e

i T A 1 Taen s S
= Im(l +e" 4 () + (e”‘)';). Or, e™ # 1 done 1+ + (th'-“:)z + (%) = ll =

"

On utilise maintenant 'astuce de I'arc moitié. On obtient,

20 g s e 32 5in(2 sin(2£) sin(2z
sin(z) + sin(2z) + sin(3x) = Im (e_L 7215]11(2::)) =1Im (e‘:’? Hl.n(z‘c)) = ( : ) ( )

e'z —2isin(§)

18.6 b) Sixz € 2xZ, alors cette somme vaut 4.
Si x est de la forme 7 + 2k avec k € Z, la somme vaut —4.
Sinon, on calcule :
cos(x) 4 cos(3x) + cos(5x) 4 cos(Tx) = Re(e™ + ¥ + ¥ 1 %)
= Re (9" (l + (€7) + (") + (e2iz)3)).

Or, e”* # 1 done
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Finalement, on a
cos(4x) sin(4x)  sin(8x)
sin(r) ~ 2sin(z)’

cos(z) + cos(3z) + cos(bx) + cos(Tx) =

18.6 ¢) On calcule :

©

cos(x) + t:os(:z: + %}r) -I—(:Us(:r: = 4:) = Rﬁ(em— R 2 yught= 311)) =Re| e* (l +j -l—jZ) =10
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