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Chapitre 6 : Calcul trigonomeétrique

S. EL JAAFARI

1 — Cercle trigonométrique

Cercle trigonométrique
2 — tableau des rapports trigonomeétrigues usuels

a 0 ki i3 L T 2n 3_7t on -

6 4 3 2 3 4 6
sne | o | L[ N2 | B | B2 L

2 2 2 2 2 2
cosa, 1 @ Q 1 0 _1 _Q _ﬁ 1

2 2 2 2 2 2
tan o 0 g 1 3 @ 3 -1 _g 0

3 - Rappels

Propriétés
+ (¥xeR), cos®x+sin®x=1

% (VXER—{E+kﬁ/kEZ}), tanx:ﬁ
2 COS X

X VXER—{E+kn/keZ}, 12 —1+tan’x
2 COS° X

Formules de transformations

cos(x + 2kn) =cosx

sin(x+ 2km) =sinx

tan(x + k) =tan

cos(—x)=cosx

sin(—x)=—sinx

tan(—x)=—tanx

cos (7 —X)=—CoSx

=Sin X

sin(n—x)

—tan x

tan(m— X)
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& tanx=tana < X=oa+kn (keZ) (a=#

_+.
cos(m+ X)=—Cosx sin(m+x)=sinx tan (7 + x) = tan x
coSs I X |=sinXx sin I X |=Cc0os X tan I X |= 1
2 B 2 B 2 ~ tanx
T ) (T T 1
COS| =+ X |=—=SInX sin| =+ X |=Co0sSXx tan| =+ X |=——
2 2 2 tan x
4 — Equations trigonomeétriques
Proposition
Soit a e R.
X=o+2km
< COSX=C0Sa < <0u (ke Z)
X=—o+ 2kx
X=a +2kx
< sinx=sina < {ou (keZ)

X=n—o+2kn

T

2

+k'n,k'eZ)

Cas particuliers

cosx=0<:>ng[n]

sinx=0 < x=0{n]

tanx =0<=> x=0 ]

cosx =1<<x=0[27]

. T
sinx=1< ng[Zn]

tanx=1< ng[n]

cosx=-1< x=0][x]

. I
sinx=-1< xE—E[Zn]

7T
tanx=-1< X=-7 [7]

5 — Formules de transformations

cos(a+b)=cos(a)cos(b) —sin(a)sin(b)

sin(a+b) =sin(a)cos(b) + cos(a)sin(b)

cos(a—h) = cos(a)cos(b) +sin(a)sin(b)

sin(a—b)=sin(a)cos(b) — cos(a)sin(b)

tan(a+b)=

tan(a) + tan(b)

~ 1-tan(a) x tan(b)

tan(a—b)=

tan(a) — tan(b)

1+ tan(a) x tan(b)

6 — Fprmules de duplication

cos(2a) = cos*(a) —sin*(a)
=2C0$2|a)_1 sin(2a):23in(a)COS(a) 2tan(a)
=1-2sin?(a) tan(2a) T 1-tan?(a)
_1-tan®(a) : __2tan(a)
cos(2a)—m Sln(Za)_1+tan2(a)

7 — Formules de linéarisation
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1+cos(2a) . 1-cos(2a) 2 1—-cos(2a)
2(q) = ——— ") 2(q) = tan“(a)=———=<
cos?(a) = 5 sin(a) = 5 (a) 1+ cos(2a)

8 — Formules trigonométriques transformant le produit en somme

cos(a)cos(b) = %[cos(a +b)+cos(a-h)]|

sin(a)sin(b) = —%[cos(a +b)—cos(a—b)]

cos(a)sin(b) = %[sin(a +b)-sin(a-b)]

9 — Formules trigonomeétriques transformant une somme en un produit

P+9
2

P—9

J

cos(p) +cos(q) = 2COS(

sin(a) cos(b) :%[Sin(a+ b)+sin(a—b)]
P—=q

2EY

P+9

cos(p) —cos(q) = —Zsin( 5

P+d
2

EE
=

sin(p) +sin(q) = ZSII’I( 5

P+d
2

sin(p) —sin(q) =2COS(

Jol>7')

10 — Formule de transformationide a€0S(X) + bsin(x)

Proposition
% (JaeR)(VXxelR): acos(x)+bsin(x)

a
Ja? +b?

ou COSOl'= et SinoL =

7
0.0

et SIina =
a’ +Db?

Ou COoso =

(3B eR)(¥xeR):acos(x) +bsin(x) =

Soient a €t b deux réelstels que (a,b) # (0, 0). Alors :

=va’+b’cos(x-a)
b
JaZ +b?

va® +b*cos(x +B)

a
JaZ +h?
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