Fiche n° 9. Dérivation

Réponses
9.1 8) it 9.5 o) (22 +3)(2sin(z) + 3) — (a? + 32) X 2cos()
Sa)...... Zem(@) 1 37
) DO 50" — 62% + 40 — 15 —
5 9.5 D) e A
9.1C) eeeiiiiiin | (20° — 2+ 10) exp(20) | 2z (31 + 2)2
322 —x (22 4+ 1) sin(2z + 1) + z cos(2x + 1)
9.1d). ...t (6x —1)In(z —2) + o 9.5¢)...... -2 EEEmE
9.2a). i ‘5(30 —52)*(22 - 5 ‘ 9.5 ) (4 4+ 3)In(x) — 22 — 3
BSd) (In(2))?
9.2b) e 4(22° + 42— 1)(32% + 2) |
1
9.2C) i ‘ 8 cos?(x) — 6 cos(z) sin(z 4‘ 9.6a). . i 22 sin ( ) — cos ( )
9.24d)....... ‘_3(3“’3@) — sin(#))*(3sin(a) + cos(a ‘ 9.6 D) ..t J
5 (9 —22)v9 — a2
9.3 8) .\t . fr - .
< 9.6 C) et s
1 11—z
9.3 D) e :
@] g6 A) e z cos(x) — sin(z)
T sin(x
9.3C) i, ‘ (=222 4 32 — 1) exp(2? + z) ‘ (=)
: 9.7 10z — 5
9.3d)...iiiii ‘ 6 cos(2z) exp(3sin(2z)) ‘ Ta) B-2)2(2+2)?
6z 222 — 1
9.42a) i cos ( ) 2 1+3 1-v3
(22 +1)2 22 + 1 9.7b)......... I+1<x+ 5 )(:c+ 3 )
222 + 27 — 8 2z 41 92
9.4Db) .o in T +2 5
) (22 + 4)2 (x2—|—4) 9.7C) e T 2@ 17
cos(x) 2
9.4C) L x
2 Sln(x) 9-7 d) ................................... (l. + 1)2
cos(y/) 2
9.4 d). i N 9.7 ) i 2(1 — In(2))?
Corrigés
9.1a) On calcule : f'(z) = (22 + 3)(2z — 5) 4 (¢° 4+ 3z + 2) x 2 = 62° + 22 — 11.
9.1 b) On calcule : f'(z) = (32° + 3)(z® — 5) + (z° + 3z + 2) x 2z = 5z — 62° + 4z — 15.
9.1 ¢) On calcule : f'(z) = (22 — 2) exp(2x) + (z° — 2z + 6) x 2exp(2z) = (22° — 2z + 10) exp(2z).
, 2 1 3z —z
9.1d) On calcule : f'(z) = (62 — 1)In(z — 2) + (32" —2) X — 5 (6 —1)In(z —2) + ——5
9.2 a) On calcule : f'(z) = 5(z° — 5z)*(2z — 5)
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9.2 d)

On calcule : f'(z) = 2(22° + 42 — 1)(62° + 4) = 4(22° + 4z — 1)(3z° + 2).

f/(x) = 2(sin(z) + 2 cos(z))(cos(z) — 2sin(x)) = 2(sin(x) cos(z) — 2sin’(z) + 2 cos®(z) — 4 cos(z) sin(x)

= —6cos(z) sin(z) — 4sin’®(x) + 4 cos” (z) = —6 cos(x) sin(z) — 4(1 — cos®(z)) + 4 cos®(z)

= 8cos” () — 6 cos(x) sin(x) — 4.

On calcule : f'(x) = 3(3cos(z) — sin(z))* (=3 sin(x) — cos(x)) = —3(3 cos(z) — sin(z))?(3sin(z) + cos(z)).

En développant, on trouve : f'(z) = —54 cos®(x) sin(z) — 78 cos® () — 9sin(z) + 51 cos(z).

2
On calcule : f'(x) o Jxr T C’est une application directe de la formule de dérivation quand f =Inowu
1 1
On calcule : f'(x) = [ _

On calcule :

(@)= (=1 exp(z® +z) + (2 —z)exp(z® + 2) x 2z 4+1) = (=1 + (2 —2)(2z + 1)) exp(2® + )
(=14 4z 42 — 22° — z) exp(z® + x) = (—22° + 3z — 1) exp(z” + ).

f,(x)_cos(2x2—1) do(a® +1) = (22° — 1) x 2z _ OS(Qa:Z—l 4a° + 4z — 42’ + 2
- 2 +1 (224 1)2 - 22 +1 (22 4+ 1)2
6z COS(2:152—1)
(z2 4+ 1)2 241
On calcule :
2 _ 2 A2
f(x) = —si (2325+1)X2(x +4)—(2e+1) x2x (2x+1) 220 +8—42° — 2z
+4 (22 4 4)2 x2+4 (22 4 4)2
204228 (2x+1)
B (12 +4)2 2+ 47"
On calcule:f’(m)* cos(z) = cos(z)
24/sin(x) 24/sin(x)

22 + 3)(2sin(z) 4 3) — (2 + 3x) x 2cos(x)
(2sin(x) + 3)2

On calcule : f'(x) = (

_ —227% cos(x) + da sin(z) — 6x cos(z) + 6sin(z) + 6z + 9

!
fle) = (25in(z) + 3)2
1 3042 3/@xX2/&
On calcule : f'(z) = m(3x+2)—\/§><3 = ﬁ_ﬁ = dz+2—6x = 23w
' (3z 4+ 2)? (3z 4 2)? 2v/x(3z+2)2  2/x(3z +2)?

_ —2sin(2z 4+ 1) x (2> + 1) — cos(2z + 1) x 2z 2(x2 + 1)sin(2z + 1) + z cos(2z + 1)
= (z2 + 1)2 (221 1)2 :

On calcule : f'(x)
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4z + 3)In(z) — 22 — 3
9.5d)  On calcule : f'(z) = _
il Onceleule: 1) (n(@))? ((2))?

9.6 a) On calcule : f'(z) = 2z sin <7) + 2° cos (l) X (_1) = 2z sin (l) — cos ( 1)

x x? x
_ p2 1 _ — 2 z? 9—x2422
, o VImwmargm () V-t o= TS 9
9.6 b)  On calcule : f'(z) = > = =
V9 — a2 9—a? 9—a? (9 — 22)v/9 — 22
9.6 ¢) On a trois fonctions composées a la suite : f = In(v/u)). Donc on a, en appliquant deux fois la formule de
1 1

dérivée d'une fonction composée : f'(z) = x u'(z) x

2y/u—zx)

On calcule :

1 I(z—1)—(x+1)x1 1
fo) = EEDRJCRS)
z+1 (x 1) x4 1
z—1 z—1
! -2 ~1
2X;t+1 (x —1)2 (z4+1)(xz—1)
z—1
R 1
T2 —1 1—a?
9.6 d) On caleule : f'( )_cos(x)xmfsm(x)xl v " xcos(aj?fsm(:c)
x? sin(x) xsin(z)
—(~1) -1 2+4+2z)* - (3—2)? 10z — 5
. Icule : = = =
9.7 a) On calcule : f'(z) (3—x)2+(2+m)2 G172+ G227
1 2z(z+1)—1 222 +22—1
o lcule : f'(z) = 2z — =
9.7 b) On calcule : f'(x) T o 1 1
Pour le trinéme 22° 4 22 — 1, on calcule A =4 —4 x 2 x (—1) = 12. On a deux racines :
. C—2-y12  —2-2V3 -1-+3 ot o 143
YT Tax2 T T2 T
2@ — 5B @— =SB o 1+ V3 1- V3
Bin, on £ () = = 2 ( It )
nfin, on a f'(x) 1 o T+ 5 5
o 2x + 1 Ix(@—-1)—(x+2)x1 241 3
9.7 ¢) On calcule : f'(z) PR @1 s Rl vy 2

On cherche les racines du trindme z° + z — 2 dont le discriminant est A = 14+ 8 = 9; on identifie deux racines
x1 = —2, 2o = 1. D’oi la forme factorisée : 2° + 2z — 2 = (z + 2)(z — 1).

2 + 1 3 Qu+D@-1)

3(x+2) _ 222 +2x 45

Alors : f’(.r) = (z+2)(z —1) (x—1)2 o (x4 2)(x —1)2

@t+@+1?  (@t+2)@- 17

Le trindme 2z% + 2z + 5 dont le discriminant est A =4 — 4 x 2 x 5 = —36 < 0 ne se factorise pas dans R.

202 + 22 +5

Ona: f'(z) = Gr @1

9.7 d) On calcule :
f,(x)zlx(:c—i-l)—mxl Lo L 1 2 lt+(e+1)?-2+1)
(x+1)2 z+1 (x+1)2 z+1 (z+1)2
1+’ 42041-22-2 2
a (z+1) S (z+1)?
07¢  Oncaloe: [y 2ATHE) — (4@t -bHiieba 2 o
Te) n caleule : f(z) = (1—In(z))? A-I(z)2 (1 —In@)2 20 —In(x))?
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