Exercices sur la dérivation corrigé

Exercice 7

a) f(x) = x3 — 2x* — 4x
domf=domf =R

(Vx € domf’> (f'(x) =3x*—2+2x—4=3x>—4x—4

b) f(x) = (5x + 3)3
domf=domf =R
(Vxedomf) : fi(x) =3+ (5x+3)” -5 = 15(5x+3)’

c)f(x) =2x* +x—-7
domf=domf =R
(Vx € dom f’> f(x) =4x+1

d) flx) = 24

condition:1—3x¢0<:>1¢3x<:>x¢%

domf = dom f' = R —{%}

5

(vx e domf') : f(x) = 20-30) = @x+1) - (23) _ 2-6x=(6x=3) _ 2-6x+6x+3 _

(1-3x)? (1-3x)° (1-3x)?

e) f(x) = 3x3 + %
condition: x = 0
dom f =domf =R*

(Vx € dom f’) ' (x) = %

f)f(x) = yx*>+4x+3

condition: x> +4x+3 >0
A=16-12=4;x; = 2+2 — _1;x, = A=2 _ 3

2 2
X ‘—OO -3 -1 +00
x> +4x+3 ‘ + 0 - 0 +
dom f = ]—o0;—3] U [-1;+o[ et dom f' = ]—o0; =3[ U ]-1;+oo[
(vxedomf) : fi(x) = —2X£4 - 2x+2)  _ _ x42

2 +4x+3  2/x*+4x+3  JIx*+4x+3

g) f(x) = (x+ yx)*

condition: x >0

dom f = [0;+o0[;dom f' = ]0; +oo[

(1-3x)?

2/X+1 _ 20+ Jx)P - 2/x +1)

(vx edomf) : f(x) = 4(x+ /x) - (1+ L) = 4(x+ Jx)° -

2% 2/% S



_ 3
M) = (2x+1)*

condition: (2x+1)* #0 & 2x+1+ 0 < 2x¢—1<:>x¢—%

domf = dom f = R —{—%}

f(x) =3(2x+1)™"

N gl —2.(_a). S .9 __94. —5:——24
<Vxedomf> F)=3-(-4)-(2x+1)7+-2=-24-(2x+1) (2x+1)°

condition: x> =4 #0 < (x—-2)(x+2) 0 < x + 2 etx + -2
domf=domf=R —-{-2;2}

<Vx < dom f) F(x) = (2x+3)(x2—4) — (x> +3x—1)(2x) _ (2x3 +3x2 —8x — 12) — (2x3 + 6x2 — 2x)

(x2—4)° (x2—4)°
_ 23 +3x?—8x—12-2x3 —6x* +2x _ —3x*—6x—12
(x2—4)° (x2—4)°

X)) =x2«Yx+1
condition: x+1 >0 < x> -1

dom f = [-1;+oo[;dom f' = ]—1;+oo[

2 2x(x+1)
Vx e domf') 1 f(x) = 2x» X+ 1 +x2 s —L— = 2x/fx+1 + —X = +—X
( ) 2/x+1 2/x+1 2/x+1  2J/x+1

2

_ 22X+ 2x+x2 _ 3x%+2x

2Jx+1 2Jx+1

2

condition: 1 —4x + 0 < 4x + 1<:>x;»tl

dom f = dom f' = R —{%}

22x+1)+2-(1-4x) — 2x+1)%(-4)  4(2x+1)[(1 - 4x) + 2x +1)]
(1-4x)* (1-4x)*
(Bx+4)(=2x+2)  _16x>+16x—8x+8 _ —16x>+8x+8
(1-4x)? (1-4x)? (1-4x)?

(Vx € dom f/> f'(x) =

) f(x) = (4x+1)*(2 —3x)?
domf=domf =R

(Vxedomf) : f(x) = 2(4x+1) +4+(2—-3x)> + (4x+1)* - 3(2-3%)? - (-3) = (4 +1)(2 - 3x)’[8(2 — 3x) — 9(4x +
= (4x+1)(2-3x)%(16 — 24x — 36x — 9) = (4x +1)(2 — 3x)*(—60x + 7)



m) f(x) = —2X__

Jx2 -9
condition: x2 -9 >0
x!-9=0< (x-3)(x+3)=0< x=30ux=-3

X ‘ —00 -3 3 +00

x2+4x+3‘ + 0 - 0 +
dom f = ]—o0;—3] U [3;+o0[ et dom f' = ]—o0; =3[ U ]3;+0[

4Jx% -9 —4x « —2 4. x2 —9 — &2 4(x?-9)-4x?
(vx < domf') : f(x) = 2 v ax2-36-& _ 36
(,/x2_9>2 x2 -9 x2 -9 (x2-9) /x2—9 (2 —9) ’—x2—9
ax+1
n)f(x) = —2T =
)0 2x2+5x—3

condition: 2x2 +5x—3 = 0,

A:25+24=49;x1:%:l;x2: —5-7 __3

domf=domf =R —{—3;%}

N
N

4(2x* +5x—3) — (4x+1)(4x+5)  8x*+20x — 12 — (16x* + 20x + 4x +5)

Vx € domf') : f'(x) =
( ) (2x% +5x — 3)°
_8x*+20x—12—16x*—24x—5 _ —8x*—4x—17

(2x? +5x - 3)° - (2x? +5x - 3)°
o) f(x) =x+%—$

condition: x = 0
domf =domf =R*

- _2
f(x) =x+2 9

/ ! 2
(vx € domf") :f(x):l—l.(_i>:1+§: 9x9xt2

9

XZ

(2x? +5x — 3)°



Exercice 8

a)f(x) =-2x+1

edomf=domf =R

elim f(x) =lim (—=2x) = Foo

o(Vx € domf') : fi(x) = -2 < 0
X —00 +00

f' -
f +00 \ .

b) f(x) = x> +6x—5
edomf=domf =R

elim f(x) =lim (—x?) = -0

X—too X—to0

o(Vx € domf') : f'(x) = -2x+6
ff(x) =0 -2x+6=0<x=3
tableau des variations

X | —o0 3 +00
£/ + 0 - f(3) =—9+18-5=4
fl -/ "\ =

c)f(x) =x>+3x* -9 +1
edomf=domf =R
elim f(x) =lim (x3) = o0

X—+oo X—FoQ

o(Vx € dom f’) (f'(x) =3x*+6x-9
A=16
f(xX)=0=3x2+6x-9=0=x2+2x-3=0<= x=-3oux=1
signe de la dérivée:
X ‘—oo -3 1 +00

foO.  + 0 - 0 +

tableau des variations
X | —o0 -3 1 +00
£/ L+ 0 - 0 + f(-3)=-27+27+27+1=28;f(1)=1+3-9+1=5

fﬁw/‘ZS\S/lﬂo

d) f(x) = 2x> —3x?> —36x + 15
edomf=domf =R
elim f(x) =lim (2x3) = o0

X—to0 X—EQ

-(‘v’x € dom f’) : f'(x) =6x% —6x—36

/ A=25

f(x) =0 6x2-6x-36=0<=x>-x-6=0< x=30u x=-2
signe de la dérivée:

X ‘—oo -2 3 +00

f’(x)‘ + 0 - 0 +




tableau des variations
X | —o©0 -2 3 +00
! + 0 - 0 + f(3) =54-27-108+ 15 = —-66;f(—2) = -16-12+72+15 =59

f - / 59 \ 66 /1 +o0

e) f(x) = x* —32x?
edomf=domf =R
elim f(x) =lim (x*) = +o

X—+oo X—FoQ

o(Vx edomf') : f'(x) = 4x3 — 64x
¢ ) ()

ff(x) =0 4x>—64x =0 < 4x(x*-16) =0 <= 4x(x—4)(x+4) =0<= x=00u x=40oux = —4
signe de la dérivée:

X —00 -4 0 4 +00
4x - - 0 + +
x? — 16 + 0 - - 0 +
f'(x) - 0 + 0 - 0 +

tableau des variations
X | —o0 -4 0 4 +00
f! - 0 4+ 0 - 0 +

fl™ N\ s /% N\ e SO
f(~4) = 256 — 512 = —256;f(0) = 0;f(4) = 256 — 512 = —256

f) f(x) = 5x® — 6x> — 15x*

edomf=domf =R

elim f(x) =lim (5x®) = +o

X—to0 X—EQ

-(‘v’x € dom f’) : f'(x) = 30x° — 30x* — 60x3

of (x) = 30x> —30x* - 60x> =0 < 30x3(x>-x-2)=0<=30x*=0 ou x2—x—-2=0 S x=0oux=2oux=-1
signe de la dérivée:

X —00 -1 0 2 +00
30x3 - - 0 + +
x?—x—2 + 0 - - 0 +
f'(x) - 0 + 0 - 0 +

tableau des variations

X | —o0 -1 0 2 +00

f! - 0 + 0 - 0 +

fl™ N ae /°N\N a0
f(2) =5+.64—6+32—15+16 = ~112 = —112;f(0) = 0;f(-1) = 5+ 6 — 15 = —4




8)f0 = 2=

econd.:x+1+0 <= x+ -1
edomf = domf =R \{-1}

2
e lim f(x) =lim XT =lim x = %o
X—too X—too X—too
2
e lim —X— il faut distinguer a gauche et a droite
x—=1 ,
—0
X ‘ —00 -1 +00
x+1 ‘ - 0 +
—1 —1
—N— —
lim = 400 lim = —00 AV.:x=-1
woqt X+1 w1~ X+1
27 = 27 =
- 2x(x+1)—x2 -1
— . 2 2 2
o(Vx € domf') : f'(x) = X(x+1) ;( = X +2X_2X = X +2X2
(x+1) (x+1) (x+1)
fX) =0 = x*+2x=0<= x(x+2)=0< x=00ux=-2
X ‘ —00 -2 0 +00
x% + 2x ‘ + 0 - 0 +

tableau des variations

X | —o0 -2 -1 0 +00
f' + 0 - I - 0 +

flw /N =™ o /™
f(-2) = %+ =-4;f(0) =0

1

O
3

-cond.:4x—3¢0®4x¢3@x¢z
edomf=domf =R \{%}
o lim f(x) = lim %: 3 A_H,;y:%

Xx—too 13 X—too Z
——
o Iin; % il faut distinguer a gauche et a droite
—0
X ‘ —00 s +00
4x -3 ‘ - 0 +
— —
lim 3X+tL _ o gm 3L 5 Aveix=3
3t 4x—3 3" 4x—3 4
4 — 4
—0* —0~
«(Vx € dom ) : F(x) 3(4x—3)—(3><2+ 1)-4 _ 12x-9-12x-4 _ =13
(4x—-3) (4x—-3) (4x—3)
tableau des variations
X | —o0 2 +00
f! - 0 -

R



2
i) f(x) = X =1
)00 x2+1
econd: x2 + 1 # 0 toujours vrai!
edomf=domf =R

2
o lim f(x) =lim %=1 AH:y=1
X—100 X—too X

2x(x2+1)—(x2—1) - 2x 3 3
o(¥x € dom f) : f'(x) = ( )—( : ) _ 2X +2x—2x2+2x: 4ax .
x*+1) x*+1) (x> +1)
X ‘—oo 0 +00
4x ‘ - 0 +
tableau des variations
X | —o0 0 +00
f' - 0 +
f 1 \ a1 /v 1
i) f(x) = —=X
i) f(x) T
econd: x2 +1 # 0 toujours vrai!
edomf=domf =R
e lim f(x) =lim Lzzlim %= AH:y=0
X—+oo X—Foo X X——00 5 2
1.(1+x°)—x-+2x 2 2 2
o(Vx e domf') : f'(x) = ( ) . - 1+x _2;( = _1-x -
(1+x?) (1+x?) (1+x?)
fx)=0=21-x>=0= 1-x)1+x) =0 x=1oux=-1
X ‘ —00 -1 1 +00
1—x? - 0 + 0 -
tableau des variations
X | —o0 -1 1 +00
f! - 0 + 0 -
f N -1 / T N o
_ -1 _ 1. _ 1
I T
2
k) f(X) _ 2X —X]._0)5(+ 18
edom f = dom f' =R \{5}
2
o lim f(x) =lim 2% =lim2x = oo
X—+oo X—Fo0 X+oo
—18
/—/—\
2
o Iim% il faut distinguer a gauche et a droite
X—54 — ,
—0
X ‘ —00 5 +00
Xx—5 ‘ - 0 +
—18 —18
/—,% /—,%
2 2
5t X—5 Kr5— X—5

—0"

—0~
o(Vx € domf') : f'(x) = (4x—-10)(x —5) — (2x> —10x + 18) - 1

(x=5)°
_ 4x?—20x—10x+50—2x*+10x—18 _ 2x*—20x+32
(x=5)7 (x=5)°




, _ 2 _ A=144 _ _
of (x) =0 = 2x*-20x+32=0 < x=8oux =2

X ‘ —0 2 8 +00
2x% —20x + 32 ‘ + 0 - 0 +

tableau des variations
X | —o0 2 5 8 +00
f' + 0 - I - 0 +

fl- /772N =I" \N=a /7"
f(z) — 8—;?—;—18 — _Z,f(s) _ 128-80+18 __ 22

8-5

2
|) f(X) _ sz _+XX_+24

A=9 _
econd.:x*—x—-2+0 < x + % =2etx + % =-1 doncdom f = domf' =R\ {-1;2}
imfo) = lim 22 =1 AH:y=-1
.XLIIJO (X)—XLQ'O]OX—Z—— Ay =—
-2
2
olim ZXEX+ 4 jiga distinguer —1* et -1~
-1 x2—x—2
%/_/
-0
X H —o0 -1 2 +00
x> —x—2 H + 0 - 0 +
-2 -2
2 2
lim XEX+4 o et lim 2XEXEL o AVix=-1
x>-1" x2 _x -2 -1 x2 _x -2
— —_—
-0t -0~
-2
2
olim XZEXHA ga it distinguer 2" et 2~
2 x?—x—
-0
-2 -2
/_2/\* /_Aﬁ
lim XX+ 4 o e imXEXHA i AV x =2
2 x2—x—2 -2 x2—x—2
-0~ -0*

(—2x+ 1)« (x* =x—=2) = (—x*+x+4) - (2x-1)

o(Vx € domf') : f'(x) =

(x2—x—-2)°
_ T2 A A X X =2 - (2 X+ 2 x4 8x—4) 934 3x2 4 3% 24 3 —3x2—Tx+4
(x2—x-2)* (x2-x-2)°
_ —4x+ 2
(x2—x-2)>
/ _ _ _ 1
f(x) =0 4x+2=0=x=+
X H—oo = +00
—4x+2H + 0 -
tableau de variation
X | —o0 -1 1 2 +00
2 -L+l44
1 _ 4 2 _ 17
f! + 1 o+ 0 - | - f(3) = 11, s =L
4 2
flIt /7 "le /75 N =™ N\




Exercice 9

2 AV:x=3 AV:x2
a)f(x) = X2=X=6
) x> +x—6 :

D; = R\ {-3;2)
- 3 2 +
AH.y=1TAV.x=-3;AV.x=2 | = * .

AH:yeL

f' + I + I +
2
f,(x)_M 8 7 6 5 4 21 0o 1 345678X

(R +x—6)° R I S IR :
CrN(0x) = {(=2;0);(3;0); ,
N (0y) = {(0;1)} ;

fix) = X2=1_ T
b) f(x) x_2)?

Ds = RN {2}
AH.:.y=1,AV.x=2

Flx) = —Ax2+10x—4 -
(x-2)* L VTR A W
Ci N (Ox) = {(-1;0);(1;0)} T T

cnoy) ={(0-1 ) .

2 +00

-
|
o Nlb—\

T T SO SO TR T

W
|

3 4 5 6 1 8 9 10

2 — y
o f(x) = X521

Df = R\ {0;3}
AH.y=1,AV.x=0; AV.x=3 X H —o0 -3 1 +00

f,(x) = M _XZ - ZX + 3 - O + 0 - 4 -3 2 -1 0O 1 2 4 5 6 7 8
(x2 - 3x)° :

CeN(Ox) ={(1;0)}
CiN(Oy) =9

AH:y=L

100 2

D =R
AH..y=0

X | —o0 -2 2 +00
F00 = 3¢ =12 f *
(x2-2x+4)" f o /T N\ 2 S0
Cr N (Ox) = {(6;0)}
C¢ N (Oy) = {(0;0)}




_ X2 —2x+6
e) f(x) = Xx+1
D+ :R\{—l}
X | —o0 -4

-1 2 +00

f!(x) — X2+2X—8

(x+1)° f' + 0 -

I - 0 +

AV.x=-1 f
CiN(Ox) = &
CiN (Oy) = {(0;6)}

=

o-R\ {-3)

X | —oo -2 +00

fl(x) = —L— 3

N V] L VB

(3x+2)? £/ + I

+

AH.:y=-3AV.x=-2 F 1. 7
CiN(Ox) = {(-3;0)}

cinoy) ={(0-2 )

f(ix) = Xt1
8 ) =5,
D; =R\ {—2,2}

f/(x):_x2+2x+4 X

_1
—0 / 3

(X2_4)2 f/

AH:y=0,; AV.ux=-2; AV.x=-2 ¥
CiN(Ox) = {(-1;0)}

cnoy) ={(0-1 )

2 _

h)f(X) _ 3x -|2-3X 1
X+ X

Df = R\ {-1;0}

AH.:y=3;AV.x=-1;AV:x=0 %

N =N =l N o

—00 -1

-1 0

—

+00

+

+

/ f'
f(X)Z 2x+1
(x2+x)° f

Cfﬂ(Ox):{(73}@;0);(732@;0)}

C:Nn(Oy) =g

2 _
1100 = x2X+ 2x4i 3

D =R\ {—3,1}
X | —oo
AH:y=1;AV.x=-3;AV..x=1

PN =N

7 S e S

1 +00

!
6x2 — 6x + 12 f

+ I +

I+

f'(x) =

(x? +2x—3)° f
C: N (Ox) = {(0;0); (4;0)}
CrN (Oy) = {(0;0)}

S e S

55555



