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l.  FORMULES DES DERIVEES

1. La dérivée d’une fonction constante

Une fonction constante, est une fonction qui ne prend qu’une seule valeur,
indépendamment de sa variable.

fiR > R:x—- f(x)=c, avecc€ R.
Exemple

f(x) =5 est une fonction constante car quel que soit la valeur de la variable
X, 'image sera toujours 5.

f(-2)=5
f(10)=5
La dérivée d'une fonction constante donne O.
Soit f(x) =¢c, avecc€eR
ffx)=()=0
Exemples :
f)=10 = f'(x) =0
f)=5= f'x)=0
2.Dérivée d’une fonction identique

Une fonction identique, est une fonction qui n’a aucun effet lorsqu’elle
appliquée a un élément : elle retourne toujours la valeur qui est utilisée
comme argument.

En d’autres termes, une fonction identique ou identité est une fonction ou
chaque antécédent égal a son image.

fiR > R:x—-f(x)=x

Exemple

f(x) = x est une fonction identique car chaque antécédent égal a son image
f@2)=2

f(=5)=-5

La dérivée d’une fonction identique égale 1.

f)=x = flx)=1
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3. Autres formules pour la dérivation

Soient f(x) et g(x), deux fonctions dérivables en un point donné.

1.(ax)' =a ,aveca €R
Exemple
f(x) =5x
f/x) =5
2.(x" =nx™1
Exemple
a) f(x) =x°
Ici n=3
f/(x) = 325
f/(x) = 3x2
b) f(x) = x°
Icin=6
f/(x) = 6!
f/(x) = 6x°
3.0 90 =f ()19 @
Exemples
a) f(x) =2x—5x+3
flx) =2x) = Gx)' +(3)’

=2-540
f'(x)=-3
b) f(x) =3 —5x
f'x) =) = (6x)
=0-5
f'@) =5

) f(x)=2x+2x3+3
f'l) =2x)" +(2x*)" + (3)
=2+2x3.x31+0

=2 + 6x?
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f'(x) =6x%+2

4.(f.9)(x) = f(x).g(x) + 9'(x). f(x)

Exemples

a) f(x) = (x> + 2x+3)(2x — 5)

fl(x) = (x?>+2x+3)(2x —5) + (2x = 5)'(x* + 2x + 3)

— [(D) + (20) + (3)]1(2x — 5) + [(2%)' — (5)'](x2 + 2x + 3)
=x*1+2+0)02x—-5) +2-0)(x*>+2x+3)
=(2x+2)(2x —5) + 2(x%? + 2x + 3)
=4x? —10x + 4x — 10 + 2x* + 4x + 6
=4+2)x*+(-10+4+4)x—10+6

f'(x) =6x%—2x—4

b) f(x) =x(x3+2x—1)

Flx) =)' 3 +2x -1+ (3 +2x — 1) (x)
=5x°71 (% 4+ 2x — 1) + [(¢) + (20" — (D'](x)
=5x*(x3+2x— 1) + (3x3 1 +2-0)x°
= 5x7 4+ 10x> — 5x* + (3x? + 2)x°
= 5x7 + 10x° — 5x* + 3x7 + 2x°
= (5+3)x7 4+ (10 + 2)x° — 5x*

f'(x) = 8x7 + 12x° — 5x*

5.(f") '=nfrlf

Exemples

a) f(x) = (2x + 3)3

f'(x) =32x+3)*1(2x +3)’

= 3(2x + 3)%[(2x)" + (3)']
=3[(2x)?2 + 2 x 2x x 3+ 32](2 + 0) (a + b)? = a? + 2ab + b?
= 3(4x* + 12x + 9)(2)
=6(4x* +12x +9)

f'(x) = 24x? + 72x + 54
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b) f(x) = (5x + 1)*
f'(x) =40Gx+ D*1Gx + 1)
= 4(5x + 1)3[(5x)" + (1)']
= 4[(5x)° + 3(5x)%(1) + 3(5x)(1)* + (1)*](5 + 0)
= 4(125x3 + 75x% + 15x + 1)(5)

f'(x) = 20(125x% + 75x% + 15x + 1)

6. (i)' _ f’g;Zg’f

Exemples

a) f(x) =

2x+3
x+2

, _ (2x43) (x+2)—(x+2)' (2x+3)
f (x) - (x+2)2

[(2)'+(3) | (x+2)-[(x) +(2)"](2x+3)
X24+2XxX2+22

_ (2+0)(x+2)—(1+0)(2x+3)
- x2+4x+4

_ 2(x+2)-1(2x+3)

T Xx2+4x+4

_ 2x+4-2x-3
x2+4x+4

1
x2+4x+4

f'(x) =

x%2+5

b) f(x) =

(x2+5)" (x3)—(x3) (x?+5)

f160 = .

_ [ +(5)1(x*)-3x3 "1 (x?+5)
= o

x3

_ (2x?7140)(x3)—-3x2(x%+5)

x©

2x(x3)—3x*-15x2

x6

2x*-3x*—15x2

x6

—x*—15x2

fra) = =]

(a+b)3 =a®+3a?b +3ab? + b3
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' 1
7. (Vx) =35
ul

8. (\/{Z), = Z\HI
Exemples

a) f(x) =v2x -1

' _ (2x-1)
f'&) =

reay _ 20)'-@)
f'e) =S5

_2-0
T 2vVZx—1

, 2
f1Gx) T 2vZx—1

x2+42x+1
2x+3

b) f(x) =

x2+2x+1

f/(x) — ( 2x+3

),

x24+2x+1
2x+43

2

!
(x2+2x+1)(2x+3}{2x+3¥(x2+2x+1)

(2x+3)2

[(x®) " +@2x) +(1)']x+3)-[(2x) +(3)" ]| (x® +2x+1)

2 x242x+1
2x+3

(2x+3)2

(2x+2+0)(2x+3)—(2+0)(x% +2x+1)

2 x242x+1
2x+3

(2x+3)°

7 x2+2x+1
2x+3

(2x+2)(2x+3)—2(x2+2x+1)

(2x+3)2

x242x+1
2x+3

4x%+6x+4x+6—2x%—4x—2

(2x+3)2

2

X2 +2x+1
2x+3
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(4—2)x2+(6+4—4)x+6—2

(2x43)2

5 x2+2x+1
J 2x+3
2x%+6x—4
(2x+3)2

2 /x2+2x+1
2x+3
2x%46x—4
4
x) =
f ( ) x2+42x+1
2(2x+3)2 W

9.(Vx) =

" m— o -1
Exemples
a) f(x) = Vx
Ici n=3

f()_W

f'00) = 5=
b) f(x) = Vx
icin=>5
f'00 = e
f'0) ==

|
S|e
<
<
2

Sl 31k
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/

(W), - r;ﬁ

Exemple :
f(x)=3V2x+3
icin=3

, _ (2x+3)
"0 = e

_ @0+
"~ 33/(2x+3)2

240
33/(2x+3)2

/ _ 2
fe) = 3 3[(2x+3)2
4. Dérivée des fonctions circulaires

a) Sin
(sinx)’ = cosx

(sinu)’ = u' cosu
Exemples :
a) f(x) = sin(2x + 3)
f'(x) = (2x +3)" cos(2x + 3)
= [(2x)" + (3)"] cos(2x + 3)
= (24 0) cos(2x + 3)
f'(x) =2cos(2x + 3)
b) f(x) = sin(x? + 2x — 1)
f'(x) = (x?+2x —1) cos(x? +2x — 1)
=[(x?)" + (2x)" = (1)l cos(x? + 2x — 1)
(2x +2—0)cos(x? +2x — 1)
f'(x) = (2x +2)cos(x? +2x — 1)
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b) Cos

(cosx) ' = —sinx
(cosu)’ = —u'sinu
Exemple :

f(x) = cos(x® —2x + 2)

f'(x) = — (23 = 2x + 2)' sin(x® — 2x + 2)
=—[(x®)" = 2x)" + (2)]sin(x>® — 2x + 2)
= —(3x% — 2+ 0) sin(x® — 2x + 2)

f'(x) = —(3x? — 2)sin(x3 — 2x + 2)

c) Tan
(tan x), - cos? x
(tanu)' = COZZ ”
Exemples
a) f(x) = tan(x? — 3)

/ _ (x2_3),
f (X) " cos? (x2-3)
_ x*'-@3)’

cos? (x2-3)
2x-0
cos? (x2-3)
2x
cos? (x%-3)

fx) =

b) f(x) = tan (g)

!
X

Fao =

2
2 (X2
cos <2x>

(x2) " 2x)-(2x)" (x?)

(2x)2

cos? (

2

x2
2x

X~
2Xx

2x(2x)—2(x2)
— 4x2

cos? (

)
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4x2-2x2

4x2

22

— 42
- 2
X
cos? (—)
2x

1/,

2 cos?
2x

fle) = ——=
&)

d) Cot

(cotx)’ = —

sin2 x

(cotu)' =

sinZu

Exemple
f(x) = cot(3x)
[0 =22

sin? (3x)

I _ -3
f () = sin? (3x)

e) Sec
(secx)’ =( L )’

Cosx

_ (1)’ cosx—(cosx)’ (1)

cos? x

__ 0 xcosx—(—sinx)
cos? x

(1) (cosu)— (cosu) ' (1)

2
2 (X2
cos (2x>

2
2 (X2
cos <2x)

cos?u

__0xcosu—(—u'sinu)

cos?u

u' sinu

r_
(Secu) " cos?u
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Exemple

f(x) =sec(2x + 2)

, _ (2x+2) sin(2x+2)
f (x) T cos? (2x+2)

’ __ 2sin(2x+2)
f () = cos? (2x+2)

f) Cosec
cosec = (22

_ (1) sinx— (sinx)’(1)

sin? x
__ 0 xsinx—cosx

sin? x

—COs X

r —
(cosecx)' = —

(cosec u)’ =( : )’

sinu

(1) sinu- (sinw)’(1)
B sin? u

0 xsinu—u' cosu

sin?u

, —u'cosu
(cosecu)' = o

Exemple

f(x) = cosec %

(3) cos(2)
! —
PO = )
_ W eog(2)
sin?2 G)

0Xx—1X1 1
72cos(—)
J— X

EZCl
) =5
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5. Dérivées des fonctions circulaires réciproques

a) Arcsin

(arcsinx)’ = L

1-x2

!

(arcsinu)’ = \/% , avec u une fonction en x

Exemple
f(x) = arcsin(3x — 1)
3x-1)'

f,(x)z\/m

(3x)' -(1)’
~ J1-(9x2—2x3x+1) (a=b)* =a*—2ab+b*

3-0
V1-9x2+6x-1

/ _ 3
f (x) "~ V—9xZ+6x

b) Arc cos
(arccosx)' = \/%
(arccosu)' = \/% , avec u une fonction en x
Exemple

f(x) = arccos(x? + 1)
, =2+’
f (.X') - \/m
— —[(x*)'+(1)']
J1-(x%+2x2+1)

—(2x+0)

Vi-x*-x2-1

—-2x

f'0) ===

c) Arctan

[A—
(arctanx)’' = o

!

[A—
(arctanu)’ = —
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Exemple
f(x) = Arctan(x + 1)

/ o (x+1)
fe) = 1+(x+1)2

__™'+@)’

T 1+x242x+1

140
xX24+2x+2
1

, —
f'(x) T x242x42

d) Arc cot

(arccotx)’ =

-1
1+x2

1+u?

(arccotu)’ =

Exemple
f(x) = Arccot(x + 1)

7 _ _(x+1),
f (x) T 14(x+1)2

_ —I'+@)]

T 1+x242x+1

_ —(@1+0)
x242x+2

flix) =

-1
x242x+2

6.Dérivées  des
exponentielles

(logax) " = ——
loga )" = —
(logaw) _ullna
Inx)’ ==
(Inx)" =—
Inwy =~
(Inuw)' = ”

fonctions

logarithmiques et

(a®) =a*Ina

(@) =u'a*Ina

(e*) =e”

(eu)/ — uleu
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u
w”) =uv (v’.lnu + v. ;)
u et v sont des fonctions en x

Exemples

a) f(x) = logz(x* + 1)
' o (x2+1)
f (x) "~ (x2+1)In 3
_ '+
- (x2+1)In3
_ 2x+0
" (x2+1)In3
/ _ 2Xx
f (X) - (x2+1)In3
b) f(x) =1In(x* +3x — 1)

!
/ _ (x%43x-1)
f'(x) T x243x-1

_ x'+30 -’
- x2+43x-1
_ 2x+3-0

T x243x-1

f'(x) =

2x+3
x2+3x-1
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Il. EXERCICES RESOLUS

EXERCICE 1

Calculer les dérivées des fonctions suivantes définies par :

Q) f(x) = —Ix2+zx—6
b)f(x) = (2 +3)x?>+5x—8
¢) f(x) = 3x5 — 2x* + x° — 10
d)f(x) = —2x2 +2x5 + 2x — V3
e) f(x) =5 — 6x? — x*
Résolution
Q) f) =—Zx*+zx—6
P ==() +(x) -6
= —Ix2x2 42— 0
fro0=—3x+;
b)f(x) =(V2+3)x?+5x—8
Fe = [(Z+3)x] + G0 -6
=(V2+3)x2x>"14+5-0
fl(x)=2(v2+3)x+5
¢) f(x) = 3x5 — 2x* + x° — 10
f'(x) = (3Bx%) = 2x*) + (x°) - (10)’
=3x5x>1—2x4x*1+9x%71 -0
£(x) = 15x* — 8x> + 98

d)f(x) = —%xz +§x5 +2x —3

fre)==(Gx?) +(2x%) +@0) - (V3
=—% ><2x2_1+§ X 5x5714+2-0

fl(x) ==3x+7x*+2
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e) f(x) =5—6x%—x*
f'e0) =(5) —(6x»)' — (x*)
=0—-6x2x*7t —4x*1

f'(x) = —12x — 4x3

EXERCICE 2

Calculer les dérivées des fonctions suivantes définies par :
a) f(x) = —%x6 +§x5 +0,2x? +V3x + 11

b) f(x) = (Bx+2)(x+5)

c) f(x) =(Tx+5)(—x+4)

d) f(x) = —2x(x? — 6x + 10)

e) f(x) = (3x? + 7)(—2x% + 6x + 3)

Résolution
a) f(x) = —ix6 +§x5 +0,2x? +V3x + 11

fl(x)=—- G x6)’ + (g x5), +(0,2x2)" + (V3x )’ + (11)’

= =2 x6x571 42 x5x571402 x2x271 + V3 40

6 25
=—-x>+=
4 2

x*+04x++3

fla)==2x5+2x*+04x+3

b) F(x) = (3x + 2)(x + 5)

F100) = Bx+2) (x +5) + (x +5) 3x +2)
=[Bx)" + (2)](x +5) + [(x)" + (5)'] (3x + 2)
=B+0)(x+5)+ (1+0)(3x+2)
=3(x+5)+3x+2
=3x+15+3x+2

F10x) = 6x + 17

) f(x) =(Tx+5)(—x+4)

F1G0) = (Tx + 15) (—x + 4) + (=x + 4)'(7x + 5)
=[(7x) + (15)' ] (—x +4) + [(—x)" + (D)'](7x + 5)
=7+0)(—x+4)+(-1+0)(7x +5)
= 7(—x+4) — (7x +5)
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=—7x+28—-7x—-5
£(x) = —14x + 23
d) f(x) = —2x(x* — 6x + 10)
£1(x) = (=22)' (2% — 6x + 10) + (x% — 6x + 10) (—2%)
= —2(x? — 6x + 10) + [(x?)" — (6x)" + (10)'] (—2x)
= —2x%+12x — 20 + (2x — 6 + 0)(—2x)
= —2x%+12x — 20 + (2x — 6)(—2x)
= —2x%+12x — 20 — 4x% + 12x
=(—2—-4)x*+(12+12)x - 20
f'(x) = —6x? + 24x — 20
e) f(x) = (3x? + 7)(—2x% + 6x + 3)
F1@) = (3x2+7) (—2x2 + 6x + 3) + (=2x% + 6x + 3) (3% + 7)
= [(3x2) + (7)1(=2x2 + 6x + 3) + [(=2x2)' + (6x)’ + (3)'1(3x% +7)
=0(Bx2x21+0)(—2x2+6x+3)+(—2x2x>1+6+0)(3x2+7)
= 6x (—2x% + 6x + 3) + (—4x + 6)(3x% + 7)
= —12x3 + 36x2 + 18x — 12x3 — 28x + 18x2 + 42
= (=12 — 12)x® + (36 + 18)x2 + (18 — 28)x + 42

f'(x) = —24x3 + 54x% — 10x + 42

EXERCICE 3

Calculer les dérivées des fonctions suivantes définies par :
a) f(x) = (—3x? + 2x + 1)?
3
b) f() = (5 x* +x+3)
A)f(x) = (2x +5)%(x—1)

d) f(x) = x*(x — 1)
e) f(x) = 3x3 (3x — 7)?
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Résolution
a) f(x) = (—3x2% + 2x + 1)?

f'(x) =2 (—3x%+2x + 1) (—3x%2 + 2x + 1)?71
=2[(=3x%)" + (2x)" + (1)'](—-3x%2 + 2x + 1)
=2(—-3%x2x>"14+2+0)(—-3x2+2x+1)

=2(—6x + 2)(—3x% 4+ 2x + 1)

=(—12x + 4)(—3x*+2x + 1)

=36x3 — 24x% —12x — 12x* + 8x + 4

=36x3+(—24—-12)x>+ (-12+8)x + 4
f'(x) =36x3 +36x% —4x + 4

3
b)f(x)=(% x2+x+3)
’ 3-1
f'(x)=3 Gx2+x+3) Gx2+x+3)
1 ! , /1 2
=3 [(Exz) + (x) +(3)](5x2+x+3)
2
=3(5 x2x>1 +1+40) [(1x2) +x2+32+2. 2 x+22 2.3+ 2.x.3]
2 2 2 2
(a+b+c)?=a?+b%+c?+2ab + 2ac + 2bc
=3(x + 1)(ix4 +x24+ 9+ x3 4+ 3x2 + 6x)
=(3x+3)(§x4+x3+4x2+6x+9)
= 25 4 3x* +12x3 + 18x% + 27x + 2 x* + 3x3 + 12x% + 18x + 27
=Z x5 + (3 +%)x4 + (12 + 3)x3 + (18 + 12)x2 + (27 + 18)x + 27
HOES.
A)f(x) =(2x+5)*(x—1)
() =[2x+5?%)(x—-1)+ (x—1)'(2x + 5)?
=[2Q2x+5)" 2x+5*(x—-1)+ [(x) — (1)'](4x? + 2.2x.5 + 25)

={2.[2)" + (5)'] 2x +5)} (x — 1) + (1 — 0)(4x? + 20x + 25)
=(2@2+0)(2x+5) +4x*> + 20x + 25

x5 +14—5 x* 4+ 15x3 + 30x2 + 45x + 27

=4(2x +5) + 4x% + 20x + 25
= 8x + 20 + 4x% + 20x + 25
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f'(x) = 4x% + 28x + 45
d) f(x) =x*(x— 1)
1) = (x*) (x =1+ (x — 1) x*
=2x(x =D+ [(x) — (D] x?
=2x2—-2x+ (1 —-0)x?
= 2x?% — 2x + x?
f'(x) =3x% — 2x
e) f(x) = 3x3 (3x — 7)?
f'(x) =(03Bx3) Bx—7)2+ (Bx—7)%)" 3x3
= (3.3x371)(9x%2 —42x +49) + [2 (Bx — 7)' (Bx — 7)?71] 3x3
= 9x2(9x% — 42x + 49) + (2(3 — 0)(3x — 7)3x3
= 81x* — 378x3 + 441x% + 18x3(3x — 7)
= 81x* — 378x3 + 441x? + 54x* — 126x3
f'(x) = 135x* — 504x3 + 441x?

EXERCICE 4

Calculer les dérivées des fonctions suivantes définies par :
a) f(x) = (x* = 1)? (x - 3)°

b) f(x) = (x*+2)(1 —x)(5x — 2)

) x*(x*+x+ 1) (x2 —6x+1)

A f)=0C*+x+1)3(x—2)2

e) f(x) =(x+1)?(@Bx—1)*

Résolution

a) f(x) = (x* = 1% (x - 3)°
') =[* =D (x = 3)° + [(x = 3)*)] (x* = 1)?
=[2(* -1 (* = 1D)*(x = 3%+ [3(x—3) (x=3)°] (x* = 1)?
= 20" = (1)] (6% = DI = 3.2%.3 +3.2.32 — 33) + (3[(0)' — B)'] (x — 3)2}(x® — 2x* + 1)
(a —b)® = a®—3a%b +3ab? —b® et (a—b)? =a®— 2ab + b?

=2(4x3 —0)(x* — 1)(x® —9x% + 27x — 27) + 3(1 — 0)(x%? — 6x + 9)(x® — 2x* + 1)
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=8x3(x* — 1)(x® — 9x% + 27x — 27) + 3(x? — 6x + 9) (x® — 2x* + 1)
= (8x7 — 8x3)(x3 — 9x% + 27x — 27) + (3x? — 18x + 27)(x® — 2x* + 1)

=8x10 — 72x% + 216x8 — 216x7 — 8x° + 72x° — 216x* + 216x3 + 3x1°0 — 6x° + 3x2
—18x°% + 36x°> — 18x + 27x8 — 54x* 4 27

= (8+3)x0 + (=72 —18)x° + (216 + 27)x® — 216x7 + (=8 — 6)x° + (72 + 36)x°>
+ (=216 — 54)x* + 216x3 + 3x% — 18x + 27

f'(x) = 11x1° — 90x° + 243x8 — 216x7 — 14x° + 108x° — 270x* + 216x3 + 3x? — 18 + 27

b) f(x) = (x* +2)(1 — x)(5x — 2)

fl)=@x2+2)A—-x)Gx—2)+ (x?2+2)A—x)'Gx —2) + (x? + 2)(1 — x)(5x — 2)’
=[(x?)"+ (2)'1(5x — 2 — 5x% + 2x) + [(1)" — (x)'](5x3 — 2x? + 10x — 4) + [(5x)" — (2)'](x? — x3 + 2 — 2x)
=Qx+0)(-5x2+7x—2)+ (0 —-1)Gx3—2x2+10x—4) + (5-0)(x3 +x%2 —2x + 2)
=2x(=5x* + 7x —2) = 5x3 + 2x> — 10x + 4 + 5(x® + x* — 2x + 2)

= —10x3 + 14x? — 4x — 5x 4+ 2x® — 10x + 4 + 5x° + 5x* — 10x + 10
=(-10-5+5)x>+(14+2+5x*+(—4—-10-10)x + 4 + 10

f'(x) = —10x3 + 21x% — 24x + 14

) x*(x?+x+1)° (x2—6x+1)

Ff) =)' +x+1)3 (%2 —6x+ 1)+ [(x2+x+1)3]x?(x2 —6x+ 1) + (x2 —
6x +1) x? (x? +x + 1)3

=2x(x®+x3+1+3.x* x+3.x*1+3.x%2x>+3.x2.1+3.x2.12+3.x. 1% +
6.x2.x.1)(x?—6x+1)+3(x2+x+1)'(x%+x+1)3x2(x? —6x+ 1) + [(x?) —
6x) + (1) ]x? (x®+x3+1+3.x* . x+3.x%1+3.x2.x2+3.x2.1+3.x2.1%2 +
3.x.12 + 6.x%.x.1)

=2x(x®+x3+1+3x>+3x* +3x* +3x2 +3x2 +3x + 6x3)(x2 —6x + 1) +
3[(x3) + () + ()] (2 +x+ D2 (x*—6x3+x)+ 2x—6+0)x%2(x® +x3 + 1+
3x° + 3x* + 3x* + 3x2 + 3x? + 3x + 6x3)

=2x(x® +3x>+ 6x* +4x3 +6x? +3x)(x2 —6x+ 1) +3Q2x +1+0)(x*+x*>+ 1+
2.x2x+2.x2. 14+ 2.x. 1) (x* — 6x3 + x2) + (2x — 6)x?(x® + x5 + 6x* + 7x3 + 6x2 +
3x)

= (2x7 +6x° +12x° +8x* + 12x3 + 6x3)(x2 —6x + 1) + (6x +3)(x* + x2 + 1 +
2x3 + 2x% + 2x)(x* — 6x3 + x2) + (2x — 6)(x® + x7 + 6x° + 7x° + 6x* + 3x3)

= (2x% — 12x® + 2x7 + 6x® — 36x”7 + 6x° + 12x7 — 72x° + 12x° + 8x° — 48x> +
8x* + 12x° — 72x* + 12x3 + 6x* — 36x3 + 6x2) + (6x + 3)(x* + 2x3 + 3x2% + 2x +
D(x* —6x3 +x2) + (2x° + 2x8 + 12x7 + 14x° + 12x° + 6x* — 6x8 — 6x7 — 36x° —

42x5 — 36x* — 18x3)
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=2x°+(-12+6)x8+(2-36+12)x" + (6 — 72+ 8)x°® + (12 — 48 + 12)x°> + (8 —
72+ 6)x* + (12 — 36)x3 + 6x2 + (6x°> + 12x* + 18x3 + 12x% + 6x + 3x* + 6x3 +
9x%2 +6x+3)(x* —6x3+x2)+2x°+ (2—-6)x8+ (12— 6)x” + (14 — 36)x® + (12 —
42)x> + (6 — 36)x* — 18x3

= 2x% — 6x8 — 22x7 — 58x° — 24x> — 58x* — 24x3 + 6x? + [6x° + (12 + 3)x* + (18 +
6)x3 + (12 +9)x? + (6 + 6)x + 3] (x* — 6x3 + x?2) + 2x° — 4x8 + 6x7 — 22x% — 30x° —
30x* — 18x3

= 2x° — 6x8 — 22x7 — 58x°® — 24x°> — 58x* — 24x3 + 6x? + (6x° + 15x* + 24x3 +
21x% 4+ 12x + 3)(x* — 6x3 + x?) + 2x° — 4x8 + 6x7 — 22x°® — 30x° — 30x* — 18x3

=2x% — 6x8 — 22x7 — 58x° — 24x°> — 58x* — 24x3 + 6x% + 6x° — 36x8% + 6x7 +
15x8 — 90x7 + 15x° + 24x7 — 144x° + 24x° + 21x° — 126x° + 21x* + 12x°> — 72x* +
12x3 4 3x* — 18x3 + 3x% + 2x° — 4x8 + 6x7 — 22x° — 30x° — 30x* — 18x3

=Q2+6+2)x°+(-6-36+15—4)x%+(—22+6—90+ 24+ 6)x” + (—58 + 15 —
144 4+ 21 —22)x° + (=24 4+ 24 — 126 + 12 — 30)x° + (=58 + 21 — 72 + 3 — 30)x* +
(=24 + 12 — 18 — 18)x3 + (6 + 3)x?

f'(x) = 10x° — 31x8 — 76x7 — 188x° — 144x° — 136x* — 48x3 + 9x?

Note :

(a+b)2 =a3+ b3+ c3+3a?b + 3a?c + 3ab? + 3b?c + 3ac? + 3bc? + 6abc
(a+b+c)*=a?+b%+c?2ab + 2ac + 2bc
d)fx)=@*+x+1)3(x—2)?2

1
fl) = (x2+x+1)3 (x—2)2
, (D' (2 4x+1)3 (x—2)2—-[(x2+x+1)3 (x—2)2]" (1)
fr) = [(x2+x+1)3 (x—2)2]2

_0x(x2+x+1)3 (0—2)2—{[(x2+x+1)3] (x—2)2+[(x—2) 2] (x2+x+1)3}
o [(x24x+1)3 (x—2)2]2

_0-3(x%+x+1) (2 +x+1)371 (x2—2xxx2+22)—2(x—2)" (x—=2)? " (x 2 +x+1)3

B [(c2+x+1)3 (x—2)2]2

=3[R () +(1) (24 x+1)2 (22 —4x+4)-2[(x) = (2) 1 (x—2) (x*+x% +1+2x2 x+2x2.1+2.x.1)
B (x2+x+1)6(x—-2)*

_ =3(2x+140) (x*+x?+1+2x 2 x+2x2 142.0.1) (X2 —4x+4) —2(1-0) (x—2) (x* +x 2+ 1+2x3 +2x% +2x)
B (2 +x+1)0(x—2)*

_ 3Qx+ D) (xt+xZ+142x3 +2x2 4+ 220) (0% —4x+4) -2 (x—2) (x* +x 2+ 1+2x3 +2x %+ 2x)
(x2+x+1)6(x—2)*

_ (=6x-3)(x +x?+14+2x342x2+2x) (x? —4x+4)— (2x—4) (x* +x2+ 1+ 2x3 4+ 2x2 +2x)
(x2+x+ 1)6(x—2)4
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_ (—6x5-6x3—6x-12x*—12x3~12x2-3x*—3x2-3-6x3—6x2—6x)(x2 —4x+4)— (2x—4) (x*+2x34+3x2 +2x+1)
(x2+x+1)6(x—2)4

_ (—6x5-15x*-24x3-21x2-12x-3) (x2—4x+4) — (2x>+4x*+ 633+ 4x2+ 2x—4x* —8x3—12x2—8x—4)
(x2+x+1)6(x—2)4

(—6x5-15x*-24x3-21x%2-12x-3)(x2—4x+4)—(2x°-2x3-8x%—6x—4)
(x24x+1)6(x—2)*

—6x74+24x%-24x5-15x°+60x5-60x*—24x5+96x*—96x3—-21x*+84x3-84x2-12x3+48x2%2-48x-3x%+12x
—12—-2x5+2x3+8x%2+6x+4
(x2+x+1)6(x—2)*

—6x7+(24—15)x%+(—24+60-24-2)x°+(-60+96—21)x*+(—96+84—12+2)x3+(—84+48—3+8)x?
+(—48+12+6)x—12+4
(x2+x+1)8(x—2)%

—6x7+9x0%+10x5+15x*—22x3-31x%2-30x—8
(x2+x+1)8(x—2)%

£/ =

e) f(x) = (x+1)>2(3x—1)*
') =[x+ 1D?]'Bx — 1D* + [Bx — D*]'(x + 1)?

=2(x+1)(x+1)?71(81x* — 4.(3x)3.1 + 6(3x)%.12 —4.3x.13 + 1*) + 4(3x —
D'Gx—D*1(x?2+2x+1)

=2[()" + (1)']((x + 1)(81x* — 108x3 + 18x% — 12x + 1) + 4[(3x)’ — (1)']1(3x —
1)3(x% +2x+ 1)

= 2(1 + 0)(x + 1)(81x* — 108x3 + 18x% — 12x + 1) + 4(3 — 0)((3%)? — 3. (3x)2.1 +
33x.12 = 13)(x* + 2x + 1)

= (2x + 2)(81x* — 108x3 + 18x2 — 12x + 1) + 12(27x3 — 27x% + 9x — 1)(x? + 2x +
1)

= 162x> — 216x* + 36x3 — 24x? + 2x + 162x* — 216x3 + 36x% — 24x + 2 + (324x3 —
324x?% +108x — 12)(x? + 2x + 1)

=162x> — 216x* + 36x3 — 24x% 4+ 2x + 162x* — 216x3 + 36x% — 24x + 2 + 324x° +
648x* + 324x3 — 324x* — 648x3 — 324x% + 108x3 + 216x% 4+ 108x — 12x2 — 24x —
12

= (162 + 324)x5 + (=216 + 162 + 648 — 324)x* + (36 — 216 + 324 — 648 +
108)x3 + (=24 + 36 — 324 + 216 — 12)x2 + (2 — 24 + 108 — 24)x + 2 — 12
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f'(x) = 486x> + 270x* — 396x3 — 108x2 + 62x — 10
Note :

(a — b)* = a* — 4a3b + 6a%b? — 4ab3® + b*

(a—b)3 =a3—3a%b + 3ab? — b3

EXERCICE 5

Calculer la fonction dérivée de chacune des fonctions définies ci-dessous

@) f(x) ==
b) f(2) = — 2
o) f(x) = ==

2x—1

_7x-3
d) f(x) = 2=

_ 2—x
6) f(x) T x24x+2
Résolution
@) f(x) ==

_ 3)'x—(x)'3

froo =2

_ Oxx—1x3

x2

_0-3

f1e) =73/,
b) f() = -3

_ (-10)'(3x)-(3x)'(-10)

!

f (x) - (SX)Z
_ 0x3x-3(—10)
- 9x2
0430
T ox2

f1e0 =10/,

x+4
) f(x) =-—

, (x4 2x-1)-(2x-1)" (x+4)
fr) = (2x—1)2
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[()'+(#)1x-1)=[(2x)" - (1)"](x+4)
(2x)2-2.2x.1+12

_ (1+0)(2x—1)—(2—0) (x+4)
- 4x2%2—4x+1

_2x—1-2(x+4)
T 4ax?—4x+1
_ 2x—1-2x-8
T 4ax2—4x+1

-9
! —_
fix) = 4x2—4x+1

d) f(x) =

, _ (7x-3)' (5-x)—(5-x)"(7x-3)
f (x) - (5-96)2

7x-3
5—x

[(7)'=(3)"](5=20)~[(5) = (x)"](7x~3)

52-2.5.x+x2

_ (7-0)(5-%)—(0-1)(7x—3)
- x2-10x+25

_ 7(5=x)+(7x-3)
T x2-10x+25
__ 35-7x+7x-3

T x2-10x+25

, _ 32
fre) = x2—10x+25

e) f(x) = x22+_xx+2

, _ =0 (% +x+2)-(x2+x+2)' (2-x)
f (X) - (x24+x+2)2

— [(2) =) 12 +x+2)-[(x2) +(x) +(2)"](2—x)
x*+x242242.x2 x42.x2.242.x.2

(-1 (x2+x+2)—(2x+1+0)(2—x)
o x*+x2+44+2x3+4x%2+4x
—(x%+x+2)—-(2x+1)(2-x)
x*+2x3+5x2+4x+4

_ —x?—x—2-(4x—2x2%+2-X)
x*+2x34+5x2+4x+4

_ —x?-x—2-4x+2x%-2+x
x4 +2x3+5x2+4x+4

, . x%—4x—4
f (x) T x442x3+45x2+4x+4
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EXERCICE 6

Calculer la fonction dérivée de chacune des fonctions définies ci-dessous :

a) f(x) = x2-3x+2
b) f(x) = m
x34+x%+x+1
C) f(x) = x3+x2—x+1
-3
d) f(x) ==
e) f(x) - —4x+3
Résolution
a) f(x) - x2—3x+2
, _ (D' (x2-3x+2)-(x2-3x+2)" (1)
f (X) - (x2-3x+2)2
_0.(x%=3x+2)—[(x?)"-(3x)"+(2)'1(1)
- (x2-3x+2)2
__ 0—(2x—3+0)
T (x2-3x+2)2
f ( ) x2 3x+2)2
b) f(x) = ==
, (3)' (5x—2)—(5x-2)"(3)
flx) = 5x2)?
_ 0(5x=2)-[(5x)"-(2)"](3)
(5x)2-2.5x.2+22
_0-(5-0)(3)
T 25x2-20x+4
15
fr) = 25x2-20x+4
3 2
C) f(x) — X°+x“+x+1

x34x2-x+1

(a3 +x2+x+ 1)’(x3 +x?—x+1)-(x3+x2—x+ 1)’ (3+x2+x+1)
(x3+x2—x+ 1)2

) =
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[(x3)'+(x2)'+(x)’+(1)’](x3+x2—x+1)—[(x3)'+(x2)'—(x)’+(1)’](x3+x2+x+1)
(Jc3+xz—x+1)2

(3x2+2x0+1) (23422 —x+1) = Bx2+2x—1) (13 +x2 +x+1)

(23422 —x+ 1)2

3x54+3x*—3x3+3x2+2x*+2x3 —2x2 +2x+x3+x% —x+1—-(Bx > +3x* +3x3+3x2+2x* +2x3 +2x% +2x —x3 —x2—x—1)
(x3+x2-x+1)2

_ 3x%45xt+2x 2 +x+1-(3x°+5x* +4x3 +4x2+x—-1)
(x3+x2—x+1)?

_ 3x%+5x4+2x% +x+1—3x5—5x*—4x3—4x2—x+1
= Z
(x3+x2—x+1)

—4x3-2x%+2

(x3 +x2—x+ 1)2

-3
d) f(x) =—
£y = CED-0)

x4

flx) =

_ 0x?-(20)(=3)
x4

fleo ==

X

e) f(x) =

-6
x2—4x+3

_ (-6 ! (x?—4x+3)—(x2—4x+3) (=6)

!
£ (x2—-4x+3)?
0 (x2—4x+3)+6 |(x?) —(4x)'+(3)']
= (x2—4x+3)2
_ 6(2x—4)
T (x2-4x+3)2
rron . 12x-24
feo = (x2—-4x+3)?
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EXERCICE 7

Calculer les dérivées des fonctions suivantes définies par :
a) f(x) =Vx2 -1

D) f(x)=VxZ+x+1

&) f(x) =(x +3)°

d) f() = YA —x—x?)?

e) f(x) = 3 (x2 + 5x + 6)5

Résolution

! u’
Vu) =77
a) f(x) =vx? -1

£ =

_ -
T 2VxZz—1

_ 2x—0
2Vx2-1

_ 2x
2Vx2-1

f'e) ===
D) f(x) =Vx2+x+1

Dans notrecas,n=3 etu=x*>+x+1

, (% +x+1)!
f (X) 3 3[(x2+x+1)3-1
— (x2) +(0)'+(1)'
33 (x2+x+1)2

2x+1+0
3 3w/(xz+x+1)2
2x+1

f (x) - 3 3w/(xz+x+1)2
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) f(x) =+ (x +3)3
/ _ [x+3)3)
f1e0) = 2/(x+3)3
3 (x+3) (x+3)371
T 2 /(x+3)3
_3[)'+(3)1(x+3)?
N 2/(x+3)3
_ 3(1+0)(x+3)?
N 2./ (x+3)3
_ 3(x+3)?
2 /(x+3)3

3 (x+3)(x+3)
T 2J(x+3)2 (x+3)
_ 3 (x+3)(x+3)
T 2(x+3)Vx+3

__ 3(x+3)

T 2Vx+3

3x+9

f'x) ==

d) f(x) =31 —x—x2)?
, _ [(1—x—x2)2]’

Fe = e

_ 2.(1-x-x%)'(1-x-x%)?"1
33/[(1—x—x2)?]?

_ 2[(M)'-)'-@?)] (1-x-x?)
33[(1—x—x2)*

2(0-1-2x)(1—x—x?2)
T 33 (1—x—xD)3(1-x—x2)

2(-1-2x)(1-x—x?2)

3 (1-x—x2) V1—x—x2
2(-1-2x)

33\/ 1-x—x?2

—2—4x

') =5
e) f(x) = Y/ (x% + 5x + 6)5
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[(x2+5x+6)5]’
6 3/[(x2+5x+6)5]6-1

O

_ 5.(x%+5x+6) (x2+5x+6)°"1
63/[(x2+5x+6)5]5

5[(x%) +(5x) +(6)'](x%+5x+6)*

66 (x%2+5x+6)25

_ 5(2x+5+0)(x%+5x+6)*
6 6\/(x2+5x+6)24.(x2+5x+6)

5(2x+5)(x2+5x+6)*
6 (x2+5x+6)46\/x2+5x+6

5(2x+5)
6 Yx2+5x+6

/ 10x+25
X) =
f ( ) 6 Yx2+5x+6

EXERCICE 8

On consideére la fonction réelle d’'une variable réelle f(x) =

La quantité f'(2) vaut :
-3 4 -1 -3
Résolution
f’(X) _ (X)) Vx+2—x (2\/x+2)l
(Vx+2)

. (x+2)r
_ x+2 x.z\/m

xX+2
X
Y x+2_2\/x+2
x+2
2(Vx+2)%—x
_ 2x+2
xX+2

2(x+2)—x
_ _2Jx+2
x+2
2x+4—-x
_ 2vx+2
x+2

x+4

2Vx+2(x+2)

e) ABR

X

Vx+2'
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x+4

f (x) - (2x+4)Vx+2
o 2+4

f2)= (2.2+4)V2+2

6

16

©|w

R)e
EXERCICE 9

2 555
Soit la fonction f de R dans R définie par la formule f(x) = (rs0)

555
a) Calculez les dérivées f'(x)et f''(x)

b) Evaluez les nombres f(—\/@) et f(V/41)

Résolution
a) f(x)=

4-0)555

!
e |(x2-40)°%°] 555-(x2-40)" (555)/
- 5552

554

_ 555,(x2-40) (x2-40)
- 5552

f(x) = 2x(x* — 40)554
"= (2x). (x% — 40)55* + 2x.[(x? — 40)>>*]’
= 2(x% — 40)°%* + 2x.554. (x? — 40)'(x? — 40)>>3

= 2(x? — 40)°%* + 1108x. 2x(x? — 40)°°3

= 2(x2 — 40)55* + 2216x% (x2 — 40)553
f"(x) = (x2 — 40)553[2(x? — 40) + 2216x?]
f"(x) = (x? — 40)553[2x2 — 80 + 2216x2]
f'(x) = (x* —40)°°3[2218x% — 80]

b) f( \/_) (G \/_)2_40)555

555
_ (39-40)55°
~ 555

f(—V39) =&

555

(\/_) ((\/_)2 40)555
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_ (41-40)555
~ 555

F) =

555

EXERCICE 10

On donne f(x) =

, que vaut [f'(—2)]?

a) 72 b)49 9  d)27 e)ABR

Résolution
—-1-3x
flx) = 2x+4

(=1-3x)' (2x+4)—(-1-3x)(2x+4)’
fr= (2x+4)2

_[=D"-6x)](2x+4)-(-1-3x)[(2x) +(4)']
h (2x+4)2

_ (0-3)(2x+4)—(~1-3x)(2+0)
- (2x+4)2

_ —3(2x+4)—(-1-3x)2
- (2x+4)?

—6x—12+2+6x
(2x+4)?

, . —10
f T (2x+4)2

[f( 2) - [(2><( 2)+4)2]2
=

- [(0)2]

= 0

R)e
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EXERCICE 11

" . x%+5
Evaluez f'"(4) siy = —= avecy = f(x)

\/_
a) 147  b)3.22 c)0.96 d)5.63
Résolution
_x2+5
T Ux
_ x2%45
f) =%
fr= (x2+5)'VX—(x2+5) (VX)'
\/;2
@) 6] vE-(x24s) =
- X

2x\/x— (x2+5)$

X

_(x?+5)
_.va; 2Vx

i (3x%-5)"2xvx—(3x2-5)(2xVx)’
"= (2xVx)2

_ (6x)2xvVx—(3x%-5)[(2x) Vx+2x.(Vx)'|

4x3

1
_ 12x2ﬁ—(3x2—5)[2\/2+2x.ﬁ]

4x3

2x+x

12x2\/§—(3x2—5)[ 7

4x3

’ A

1222Vx-(3x2-5)|

4x3

2 7 2_ 3x4
12x42%/4—(3%x4 5)X

f(4) =

4x43
_384-43%6
T 256
_ 126
" 256
f"(4) = 0.4921875
R)e

e)ABR
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EXERCICE 12

—-3-3
2x+4

On donne f(x) =

Q) -2 b)49 ¢) 23

% que vaut [f'(3)]?

Résolution
—3-3x
fG) = 2x+4
, _ (=3-3x0)" (2x+4)—(-3-3x)(2x+4)’
fie) = (2x+4)2

[(-3)'-(3x) '] (2x+4)—(-3-3x)[(2x)" +(4)']

(2x+4)2

_ (0-3)(2x+4)—(~3-3x)(2+0)
- (2x+4)2

_ —3(2x+4)—(-3-3%)2
- (2x+4)2

—6x—12+6+6x
(2x+4)2

, -6
fie) = (2x+4)2

[f'3)* = [ﬁr

T 2500

[F BN = 5
R)e
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EXERCICE 13

" . _ x%+6
Evaluez f"'(4) si f(x) = =
a)147 b)322 ¢)051 d)5.63
Résolution

) =22

F1(x) = GEHONVE=E+6) (Y

2

Vx
6+ vr-(x+6) =
- X
_ (2x+0)\/E—(x22\/;6)

X

(x246)——
_ 2xvx—(x +6)2\/;
x

4x2-x%-6
2Vx

X

fr= 3x%2-6
2xVx

i (3x%-6)"2xvVx—(3x2-6)(2xVx)’
= (2xVx)2

_(6x)2xvVx—(3x2-6)[(2x) Vx+2x.(Vx)'|

4x3

1
_ 12x2\/§—(3x2—6)[2\/§+2x.m]

4x3

12x2ﬁ—(3x2—6)[%]

4x3

_ 12x2ﬁ—(3x2—6)[%]

14

4x3

12x92x\/§—(3x92—6)(%)

1) =

_ 2916-237x9
o 2916

4x93

783

" 2916

f"(9) =0.268518518
R)e

e)ABR
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EXERCICE 14

Soit la fonction f de R dans R définie par la formule f(x) =

a) Calculez les dérivées f'(x)et f"'(x)

b) Evaluezles nombres f(—ﬁ),f(\ﬁ) et f(—/8)

Résolution

(7_x2)326

a) (o) =2

B [(7—x2)326],326—(7—x2)326.(326)l

f1e) = 3262

326 (7-x2) (7-x2)*%" "~ (7-x2)**° x0
h 3262

3 326.(7)'~(x?)'](7-x2)**° 326
- 3262

_ 326(0-2x)(7-x2)>"° 326

3262

f(x) = —2x(7 — x?)32%5

f" = (=2x)".(7 = x*)%*% + (=2x).[(7 — x*)3*]’
= —2(7 — x?)3%% — 2x.325.(7 — x%)(7 — x?)3**
= —2(7 — x?)3%5 — 650x. (—2x) (7 — x?)3**

= —2(7 — x?)3%° + 1300x? (7 — x?)32*

= (7 — x?)3%4[-2(7 — x?) + 1300x?]

£ (x) = (7 — x*)***[2x? — 14 + 1300x?]

f"'(x) = (7 — x*)3**[1302x* — 14]

) f(7) = S

- 326
I Gl i
(V) =55
f(=v7)=0
F(V7) = (7—(?62)326
f7) =55
f(V7) =0

(7_x2)326
326
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—(— 2\326
F(-vB) =

_ (7—8)326

326

1326

f(=V8) =52
f(=V8) =
EXERCICE 15

On donne f(x) = S_2x que vaut [f'(—2)]?

443x
169 16 13 —-13
a) > b o7 A

Résolution
5-2x

Fo0 =52

, _ (5-2x)"(4+3x)—(5-2x)(4+3x)’
fre) = (4+3x)2

[(5) —(2x)"](4+3x)—(5-2x)[(4)" +(3x)']
(4+3x)2

_(0-2)(4+3%)—(5-2x)(0+3)
- (4+3x)2

_ —2(4+3x)-(5-2x)3
- (4+3x)2

—8—-6x—15+6x
(4+3x)2

yooN =23
f1e) = (4+3x)2

[f'(=2)]* = [ﬁ]z

- (4_—263)2]2
=
- ()
4
= 529
16
[f'(-2)]? =22
R)e

e)ABR
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452

EXERCICE 16
_ (x5+21)

Soit la fonction f de R dans R définie par la formule f(x) = e

a) Calculez les dérivées f'(x)et f"'(x)

b) Evaluez les nombres f(Y—22) et f(—322)

Résolution
@) f(x) = (x*+21)

- 452

!
[(x5+21)*7%] 452-(x5+21) " (a52)/

£ 2522

452 (x5+21)' (x5+21)*°7 7 - (x5+21)**% x0
4522

452.(x5+21) (x5+21)**" 452
4522

452 [(x%) +0)'|(x5+21) """ 452
4522

452(5x%+0)(x5+21)**" 452

4522

451
_ 452, 5x*(x°+21) 452
- 4522

f'(x) = 5x*(x5 + 21)*1
"= (5x%)". (x> + 21)%1 + 5x%. [(x5 + 21)*°1])’

= 20x3(x® + 21)*°! 4+ 5x*.451. (x5 + 21) (x5 + 21)*5°
= 20x3(x° + 21)*°1 + 2255x*. 5x* (x> + 21)*°°

= 20x3(x° + 21)*1 + 11275x8 (x> + 21)*>°

f"(x) = (x5 + 21)*5°[20x3 (x> + 21) + 11275x8]
f"(x) = (x5 + 21)*5°[20x8 + 420x3 + 11275x8]
f"(x) = (x5 + 21)*5°[11295x8 + 420x3]

5= 5 452
b) f(i/—_ZZ) — ((V=22)>+21)

452

_(—22+21)*52

452
(_1)452
T 452
5/ =1
f( _22) T 452
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f( \/_) (( \/_)5+21)452

52
_(—22+21)*52
- 452
(_1)4—52
T 452

f(-322) =

452

EXERCICE 17

On considere la fonction réelle f de la variable réelle x définie par la formule

fl) ==

2+x2

a) Calculez et simplifiez la dérivée f'(x)

b) Quevaut f'(—1)
c) Quevaut f(—2)

Résolution
a) f(x) =2
F10x0) = (2-x2)’ (2+zc;)rx§§2 xH)(2+x%)

_ [@-(x)] (2+x?)-@2-22)[@)" +(x?)|

(2+x2)2

_ (0—2x)(2+x%)—(2-x2)(0+2x)
- (2+x2)2

_ —2x(2+x?)—(2-x2)2x
- (2+x2)2

_ —4x—2x3—4x+2x3
(2+x2)?

—8x
f'e) = oy

B f'(-1) = e

(2+(-1)2)?
8
32
fl(=1) =2
Q) f(-2) =22
_ 2
T 2+4
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f(=2)="1/,
EXERCICE 18

Soit la fonction f de R dans R définie par la formule f(x) =

a) Calculez les dérivées f'(x)et f''(x)
b) Evaluez les nombres f(—1), f(V2) et £(0)

Résolution
(1_x4)150

a) f(x) ="—

B [(1—x4)15°]’150—(1—x4)15°.(150)r

!
P =
150 (1-x%) (1-x%) """ T - (1-2%) """ x0
h 1502

_ 150.(1-x%) (1-x4)™*’

1502

.150

_150[(1)'-(x*) |(1-x%1*° 150
- 1502

_ 150(0—4x3)(1-x*)"* 150
h 1502

f'(x) = —4x3(1 — x*)1*°

f"=(—4x3)". (1 —xHM + (—4x3).[(1 — xH)*)

= —12x%(1 —x*)™ — 4x3.149. (1 — x*)'. (1 — x*)148
= —12x2(1 — x*)™9 — 596x3. (—4x3)(1 — x*)18

= —12x%(1 — x*)14% + 2384x° (1 — x*)148

= (1 —x)M8[—12x%(1 — x*) + 2384x°]

f"(x) = (1 —xH)M8[—12x2 + 12x° + 2384x°]

f"(x) = (1 — x*)1*8[2396x° — 12x?]

4y (=(=DHree
b) f(~1) = L2
_(1_1)150

150
0150

150

f=1)=0

f(W) _ (1_(W)4)150

150

(1_x4)150

150
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_ (1_2)150
150
(_1)150

150
15) = L
f(\/i) T 150
_ (1_(0)4—)150
fO) =—7Z—
_ (1_0)150
T 150
1150
150
1
fO) =

I1l. EXERCICES
D'ENTRAINEMENT

EXERCICE 19

Calculer les dérivées des fonctions suivantes définies par :
a) f(x) = —%xz +§x +2—x3

b)f(x) = (V2+3)x?>+5x—8

1

c) f(x) =x5—2x4+x9—10x2—g

df(x) = gxz +§x5 +2x —+3

e) f(x) =5—6x? —x* ++/12

EXERCICE 20

Calculer les dérivées des fonctions suivantes définies par :
a) f(x) = —%xe’ +§x5 +%x2 +2x ++/11

b) f(x) = Bx+2)(x+5)(x+2)

) f(x)=(x—-2)(x+2)
d) f(x) = (—2x — 1)(x* — 6x + 10)
e) f(x) = (3x? + 4)(—4x% + 12x + 6)
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EXERCICE 21

Calculer les dérivées des fonctions suivantes définies par :

a) f(x) = (—3x?% + 2x + 2)3
b) f(x) = G x? +x+\/§)2
Of(x) =2x+5)*(x—1D(x+1)

d) f(x) = x*(x — DV3
e) f(x) =3x>Bx—7)*+4x+ 8

EXERCICE 22

Calculer les dérivées des fonctions suivantes définies par :
a) f() = (x* = 1D?(x—=3)7°

b) f(x) = (x* + 2)(5x — 2)

Ax3x?+x+1)3(x2—6x+1)

d) f(x)=(@x?+x+1)3(x—2)2

e) f(x) = (x+1)?(Bx — 1D*/3

EXERCICE 23

Calculer la fonction dérivée de chacune des fonctions définies ci-dessous

Q) f(x) =

b) f(x) = LT

) f(x) = 2(2;;_41) ~V2+3x+4
d) fx) =2

1) = s
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EXERCICE 24

Calculer la fonction dérivée de chacune des fonctions définies ci-dessous :

Vx—2
a) f(x) = xz—x3x+2
3—VxZ
b) fx) = 2
x3+x2+x+4

) f(x) =

x3+x2-2x+1

d) f(x) ==
) fC) =

EXERCICE 25

Calculer les dérivées des fonctions suivantes définies par :

a) f(x) =Vx2 -3

b) f(x) = Vx2 +2x+1
) f(x) =(x +3)*

d) f(x) = YA —x —x?)?

e) f(x) = Y/ (x2 + 5x + 6)7

EXERCICE 26

Calculer les dérivés des fonctions suivantes définies par :

a) f(x) =2x—1)(4x + 2)

b) f(x) = XL

4x2+3
&) () = J(x + D?
d) f(x) ==

e)f(x)=2x—1)*(x+1)"%+2x+3
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EXERCICE 27

Calculer les dérivés des fonctions suivantes définies par :

1= (2 ()

x+1 x-3

b) 00 =2 43

(x%=x+1)?
0 fGx) = E5x

d) f(x) =2 +x+1)3(x%+x+ 1)2

e) f(x) _ (x+1)(x-1)

x2-1

EXERCICE 28

a) On donne f(x) = *

3x+1°

Calculer f"(2)

b) Soit f(x) = L= D°

e , Calculer f'(3)
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