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I1.1 Fonctions trigonométriques

II.1 Fonctions trigonométriques

sinus cosinus tangente
sin(m/2) =1 cos(m/2) =0 tan(7/2) = oo
sin(7/3) = v/3/2 cos(m/3) =1/2 tan(7/3) = /3
sin(r/4) = v/2/2 cos(m/4) = /2/2 tan(w/4) =1
sin(w/6) = 1/2 cos(m/6) = /3/2 tan(r/6) = v/3/3
sin(—a) = —sin(a) cos(—a) = cos(a) tan(—a) = — tan(a)
sin(m — a) = sin(a) cos(m — a) = — cos(a) tan(m — a) = — tan(a)
sin(m + a) = —sin(a) cos(m + a) = — cos(a) tan(m + a) = tan(a)
sin(m/2 — a) = cos(a) cos(m/2 — a) = sin(a) tan(m/2 — a) = 1/ tan(a)
sin(m/2 4+ a) = —cos(a) | cos(w/2+ a) = —sin(a) | tan(w/2 4+ a) = —1/tan(a)

Formules d’addition

Relations usuelles :

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

sin?(z) + cos?(z) = 1

cos(a + b) = cos(a) cos(b) — sin(a) sin(b) sin?(z) = 1= C;)S(Qx) =7 j—air(lf()x)
anla tan(a) + tan(b) cos(22

tan(a +b) = 1 — tan(a) tan(b) cos?(z) = Lt 5 (22) =17 t;n2(a:)
sin(a — b) = sin(a) cos(b) — sin(b) cos(a)

cos(a — b) = (cos(a) cos(b) + sin(a) sin(b) transformation : ¢ = tan(§)

_ tan(a) — tan(b) ‘ 2

tan(a - b) - 1+ tan(a) tan( ) sm(a) = m

sin(2a) = 2sin(a) cos(a) 142

cos(2a) = cos?(a) — sin’(a) cos(a) = 1re

2tan(a
tan(2a) = 1tan(2()a) tan(a) = 13725]52

transformation somme-produit :

, , . a+b a—"b
sin(a) + sin(b) = 2sin( 5 ) cos( 5 )
a+b a—>
cos(a) + cos(b) = 2 cos( 5 ) cos( 5 )
sin((a + b)

tan(a) + tan(b) =

sin(a) — sin(b) = 2cos(a _2|_

cos(a) — cos(b) = —2 sin(a;

tan(a) — tan(b) =

b) sin( 5

cos(a) cos(b)

a—>

)

a—>
2 )

b) sin(

sin(a — b)
cos(a) cos(b)

sin(a) sin(b) =

Transformation produit-somme :

cos(a — b) — cos(a +b)

cos(a) cos(b) =

sin(a) cos(b) =

2

cos(a — b) + cos(a + b)
2

sin(a + b) + sin(a — b)
2
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I1.2 Fonctions hyperboliques 2
I1.2 Fonctions hyperboliques
Définitions R
cosh(z) = %
et — e
h(p) = S
sinh(x) 5
sinh(z) e —e™® 2@ -1
tanh(z) = = =
anh(z) cosh(z) e+e® e2241
cosh(z) + sinh(x) = e*
cosh(z) — sinh(z) = e™*
Formules d’addition transformation : ¢ = tanh(§)
cosh(a + b) = cosh(a) cosh(b) + sinh(b) sinh(a) ot
sinh(a + b) = sinh(a) cosh(b) + sinh(b) cosh(a) sinh(a) = g
tanh(a + b) = tanh(a) + tanh(b) ,
1 + tanh(a) tanh(b) cosh(a) = 1 i’;
cosh(a — b) = cosh(a) cosh(b) — sinh(a) sinh(b) o
sinh(a — b) = (sinh(a) cosh(b) — cosh(a) sinh(b) tanh(a) = 112
tanh(a) — tanh(b)
h — =
tanh(a —b) 1 — tanh(a) tanh(b)
2tanha
inh(2a) = 2sinh h(aq) = —————
sinh(2a) sinh(a) cosh(a) T
1+ tanh®
cosh(2a) = cosh?(a) + sinh?(a) = 2cosh®a — 1 = 2sinh®a 4 1 = L;a)
1 — tanh(a)
2tanh
tanh(2a) = L(g)
1 + tanh”(a)
Relations usuelles : transformation somme-produit :
cosh(—x) = cosh(z)
sinh(—xz) = —sinh(x) . . o atb a—>b
tanh(—z) = — tanh(z) sinh(a) + sinh(b) = 2 sinh( ) cosh( 5 )
coth(—z) = — coth(z) atb a—b
cosh?(z) — sinh?(z) = 1 cosh(a) + cosh(b) = 2 cosh( 5 ) cosh( ) )
tanh?(x) inh b)
sinh”(z) = ——— 57— tanh tanh(b) = —Snhla+b)
1 — tanh?(z) anh(a) + tanh(b) cosh(a) cosh(b)
1
cosh?(z) = —————— . e _ a+b, . ,a—0b
(x) 1~ tanh®(x) sinh(a) — sinh(b) = 2 cosh( 5 ) sinh( 5 )
x cosh(z) + 1 b _b
cosh2(§) =95 cosh(a) — cosh(b) = QSinh(a i )Sinh(a 5 )
. x, cosh(z)—1 inh(a — b)
sinh?(Z) = —— 2~ tanh(a) — tanh(p) — — M@= Y)
2 2 anh(a) — tanh(b) cosh(a) cosh(b)
inh h(z) —1 h(z) —1
tanh(g) _ _sin (x) _ cosl (x) _ cosh(zx)
2 cosh(z) +1 sinh(x) cosh(z) + 1
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11.3 Développements limités

I1.3 Développements limités

TABLE II.1: Développement limités de fonctions usuelles

fonction Développement limité d’ordre n au voisinage de 0
. . x  a? O
e e :1+ﬂ+§+~~+ﬁ+x e(x)
. . R S 22T
sin(x) sin(z) =z — srE T + (—1)pm + 227 2¢(2)
x> at %P
cos(z) cos(z) =1— CTRA TR (—1)P ) + 2?PTle(x)
3 5 7
tan(x) tan(z) = x + % + 2% + 17% + 28¢(x)
B 22T o
sh(zx) sh(x):$+§+5+"‘+m+l' e(z)
R 2 -
= AT P
ch(z) ch(z) =1+ or T T )] + 2P e(x)
3 5 7
th(z) th(z) =x — S KA | S 28e(x)

3 15 315

1 1
T 1+x:1*117+$2+"'+(*1)n‘rn++xne(l’)
1 1 5
1 I 5
TraF | @ =l D e ()
P 1.35---(2n — 3)
1 1 :1 _— e _1 n+l """  \=" Y/ n n
+x V1+z —|—2 2.4—|— +(-1) 24 (2n) " + a"e(w)
T T z 13 135 (2n—1)
PPz BT ) e o
1+ 1+a 2 Tog" T +(=1) 24---(2n) =" o)
—1 “ 1 (a— 1
(1+$)Q,Oé€@ (1+m)a:1+%x+a(02' )x2+”.+0l(04 ) n'(Oé n -+ ).Tn—Fan(JJ)
2 n
In(1 + ) In(1+2)=a— % ot (71)"“% +ae(x)
1 1.35---(2p—1
arcsin(z) arcsin((z) :z+§x3+~~ 2_4.25”(21(?)?2]) +)1)x2”+1+z2p*26(x)
T 135 (2p—1)
Argsh Aragsh —p— — 3 ... _1)» 2p+1 2p+2
rgsh(zx) rgsh(z) =x 53" +---+(-1) 2.4.6--~(2p)(2p+1)$ + 2P %e(x)
3 5 pIES
arctan(z) Arctan(x) =z — % + % +o 4 (—1)1’7;; 1 + 227 2¢(2)
3 5 T
Argth(z) | Argth(e) =a+ 5 + =+ + ;p+ -+ a2 2e(a)
1+=x 1+ 5 P 2P FT
1 1 =2 R 2p+2
ni=) | G=) <x+3+5+ toprr) TT @)

Maths Rappels



I1.4 Dérivation-intégration

I1.4 Dérivation-intégration

TABLE I1.2: Dérivées et primitives de fonctions usuelles

fonction Dérivée Primative Conditions
a 0 ax
a+T
@ a—1 X
-1
T ax P a#—-1,z>0
I 1
! 2x 1 T
a? + x? (a2 +22)2 aArctan (5) @70
1 2z 1 a+x
a? — x2 (a2 — 22)2 %ln a—z a7 0,x# +a
1 2z 1 T —a
— —1 0 +
x? — a? (22 — a?)? 2 |z ta a# 0,27 *a
2
2 2 v s R | 75 2 0
Vi +a e g VT +a +2 n(zr +va?+a?) | a#
T T a®
x? — a? — 5\/x2—a2—51n|x+\/x2—a2‘ a#0, x| > |al
2 —a
Va? — x? SR TJaT — 2%+ @ arcsin(g) a>0,|z] <a
Va — 22 2 2 a ’
1 x
—_— - In(z + Va2 + a? a#0
2 + a2 (12 + (Z2)3 ( ) ;é
1 T
— In |z + V22— a? a#0,|x|>|a
- —— =+ V=] 20,14 > Ja
1 T T
in(— 0
- CETaE arcsm(a) a#0,|z] <a
e’ e’ e’
aL
a a® In(a) In(a) a>0,a#
1
In(z) - zln(z) —x x>0
x
1
loga(x) TTn(a) z(loga(x) — logy(e)) a>0,a#1,2>0
sin(x) cos(x) — cos(x)
cos(x) — sin(x) sin(x)
1 T
200
tan(x) 1+ tan®(z) = o2 () — In |cos(z)] x # 0 +km, kel
1
cotan(x) —(1 + cotan®(z)) = —— In [sin(x)] x#km kel
sin”(z)
1 cos(x)
— In [tan(% r#kn kel
sin(x) sin’(x) |tan(3)| # kn
1 sin(z)
S In |[tan(% + = T kmkeZ
cos(x) cos?(x) nftan(s + )| vtk
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I1.5 Binéme de newton 5

fonction Dérivée Primitive Conditions
@ —2tan(z)(1 + tan?(z)) tan(z) r# 5+ km kel
1
arcsin((x) N zarcsin(x) +v1 — 22 lz] <1
—1
arccos(x) Wi x arccos(z) — V1 — a2 lz] <1
1
arctan(x) [ xarctan(z) — In(v/1 + 22)
—1
arccotan(x) 722 zarccotan(x) + In(v/1 + z2)
x
sh(z) ch(x) ch(x)
ch(x) sh(z) sh(z)
I
1—th%(x) = 1
th(x) th#(x) () n(ch(x))
coth(x) 1 — coth?(z) = — sh21(x) In|sh(x)| x#0
1 th(x)
-2 th
ch?(x) ch?(x) (z)
1
Argsh(z) Nivw xArgsh(z) — V1 + 22 1
1
Argch(x) — xArgeh(x) — Va? -1 xz>1
2 —
Argth(z) T ! 5 zArgth(z) + In(v1 — 22) lz] <1
-
Argcoth(x) 1 ! 5 xArgeoth(z) + In(vz? — 1) |z| > 1
-z

II.5 Binome de newton

Le binéme de Newton est une formule mathématique donnée par Isaac Newton pour le développement
d’une puissance entiére quelconque d’un binéme.

(x4+y)" = Z Ckgn—hyk
k=0
ol les nombres : |
n!
ch= —— _
" kN n—k)!

sont appelés coefficients binomiaux.
k+1 _ -~k k+1
Coii=C+Cy

Oﬁ = C’rlifk
Ch =20t
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