Corrigé exercices "techniques de calcul"

Exercice I,1-1
4x
a) f(x) = /8x? —2x— 15 + —2—
J10 - 3x
conditions:
¢38x?—2x-15>0

A=4+480=484;x, =2+22 24 _ 3, _2-22_ 20 __>5

16 16 2 16
5

3

2
8x2—2x—15H + 0 - 0 +
doncx € ]—oo;—%] U[2;+0]
010—3x>o@3x<1o@x<1?°

finalement dom f = :|—oo; —%] U [%,1?0

cos 3x
bl g(x) = tanx — 3
¢ x + 2 +kmn, k € Z (domaine de la fonction tangente)
¢tan’x—3 # 0 < tan’x # 3
< tanx + 3ettanx¢—ﬁ
= x+ TrkmkeZetx+-L +knkeZ

doncdomg = R\{§+kn;§+kn;—§+kn|k e 7}

Exercice 1,2a-1
f(X) — 2X2 +5x—12

—x?—3x+4
A=25
a) condition: x> —3x+4 #0 < x # 3_425 =—Adetx + 3_;25 =1 donc dom f = R\{-4;1}
b) ¢ lim 2 +5X=12 _ jim 2X° _
xoto 2 _3x 44 xodo y?
—0
/—,%
¢ lim 2x%> +5x—12 fin 0O
x4 —x? —3x+4 0
\—,_/
—0
o 2x24+5x—12 ™) . 4x+5 -11 11
lim £2—T=22—=£ =2 | = ===
o 2 —3x+a oM Tx—-3 & 5
—-5
/—%
2
OIirrI 2x 2+ 5x =12 i faut calculer les limites a gauche et a droite
x—1 —x* — 3x
—0
X ‘ —00 -4 1 +00
—x2—3x+4‘ - 0 + 0 -
—-5 —-5
/—)—\ /—%

1 —x?—3x+4 x~1" —x? —3x+4
_v_/ %—/

-0t 0~

x~1 —x2 —3x+4

n’existe pas



Exercice 1,2a-2
a)OIimZ(—x3+2x2—4x+5) =—(-2)3+2+(-2)>-4-(-2)+5=8+8+8+5=129

X——

¢lim (=3 +2x> = 4x+5) = lim —x3 = 4o
X——00 X——00
-1
——
d) lim £O3X. il faut calculer les limites a gauche et a droite
X—
X

-0

Exercice 1,2b-1
f(X) _ 3X2 + 7X+ 2

-2x*—x+6
A=49
a) condition: -2x*> —x+6 # 0 & x # 2L = 2etx+ L =2 doncdom f = R\{-2; 2
. i 3X2 3 Ly _3
b) OXILTOOf(x) = XILTQO T A.H.D. etA.H.G.: y = 5
-0
2
¢ Iimz% fi."2" il faut factoriser
—2X% =X+
—0
. i BX+7 _ -5 _ 5 . oS
JLmzf(x) = XIL@2 v 7 7 courbe privée du point (-2;-=-)

7

il faut calculer les limites a gauche et a droite3 « 2 +7+ > +2 = Z

X ‘—oo -2 > +00
—2x> —x+6 ‘ - 0 + 0 -
2 : 2 :
||m % =400 et ||m w = —0 donC A.V.: X = i
x—3" —2x* —x+6 x—3" =2x> =X+ 6 2
%’_/ \—,—/

—0" —0~

Exercice |,3-4

a) f(x) = 3x* —2x3 + %xz —x+23

domf=domf =R

(Vx € domf') : f'(x) = 3-4x3—2-3x2+% «2x—1=12x>—6x*+5x—1

b) f(x) = -5(7x2+4)* +7
domf=domf =R
(Vx € dom f') : f'(x) = =5+ 4(7x% + 4)* + 7 « 2x = —280x(7x* + 4)°



¢) f(x) = 5——3 = —3(5x+2)2

(5x +2)?
condition: 5x +2 # 0 < x # —2
domf=domf =R \{—%}
Vx € dom ) : f/(x) = =3 « (=2)(5x+2) % . 5 = — 30
( ) 2 ) (5x+2)3
_ 542x
A0 =375
condition: 1-3x# 0 < x # %
domf=domf =R \{%}
(VX < dom f’) . f/(x) _ 2(1_3)()_(5 +22X)(_3) _ 2—6X+15:-6X — 17 -
(1-3x) (1-3x%) (1-3x)
——

e) f(x) :’?x?,/x +1

condition:x+1>0 < x> -1
domf=[-1;+0[ domf =]-1;+o0[

A — ,_/R’_/%
(Vx e domf):f(x) = 4x Jx+1 + 2x* —L— = axJx+1 + —X

u
2

2/x+1 x+1
A+ 1) +x? ax? 4 4x+x2 _ 5x%+ 4x
2Ll
f) f(x) = X=X
) f(x) N
2

condition: x > 0
dom f = dom f' = ]0; +oo[

(Vx € dom
u’ v u v/
TR
) : f(x) = 25 _ 2/% _ A2 —2x—x>+x _ 3x2—x _ 3x—1
X X 2x /X 2x /X 2./x

v2

g) f(x) = x? - cosx — 2x  sinx
domf=domf =R
(Vx € dom f") : f'(x) = 2xcosx + x?(=sinx) — 2sinx — 2xcosx = —x2sinx — 2sinx = (—x* — 2)sinx

u v

—A—
h) f(x) =(3x +4)3(5 — 4x)*
domf=domf =R

! !
u \ u \

A _ —_—A—— f—Aﬁ r A N
(Vx e domf') : f'(x) =3(3x+4)* -3+ (5-4x)" + 3x+4)* - 4(5-4x)* - (-4)
=9(3x+4)%(5-4x)* —16(3x + 4)*(5 — 4x)?

= (3x+4)%(5-4x)°[9(5 — 4x) — 16(3x + 4)]

= (3x+4)%(5—4x)>(45 — 36x — 48x — 64)

= (3x+4)%(5-4x)*(-84x — 19)




Exercice Il,1-1

12x
f(x) = —=2—
%) (x+2)?
a)CE:(x+2)’#0 = x# -2 dom f = dom f' = dom f" = R\{-2}
=24
—
b) ¢ lim _12x - == AV.:x=-2
x——2 ( 2)
%,_/
-0*
¢ lim f(x) =lim 12 _jjm 12 _ 9 A.H.D.:y=0
X—>+00 X—>+00 X2 X—>+00 X
¢ lim f0) =lim 12X —jim 12 -0 AH.G:y=0
X—>—00 x——0 X X—>—00
2— . —_ . p—
¢) (¥x € dom ') : £/(x) = 12(x+2) 12x4 2(x+2) _ 12(x+2)(x+24 X+2) _ 12(2 );)
(x+2) (x+2) (x+2)
fx)=0=2-x=0<=x=2
X | —00 -2 2 +00
12(2 —x) * + 0 - f(2) = L12-2_ '22 = i—g = % maximum (2;%)
(x+2)3 - 0 + + (x+2)
f'(x) - + 0 -
_ 3 _ . R 2 _ 2 _
d)(vx € domf") : £(x) 12(x+2)" —-12(2 ;() 3.(x+2) _ 12(x+2) (x+§+6 3x)
(x+2) (x+2)
_ —12(=2x+8)  24(x-4)
(x+2)* (x+2)*
Le signe de f” est celui de x — 4.
X‘_Oo —2 4 +oo f(4) = 12'42 g—g % point d’inflexion (4; 3)
o0~ I -0+ (x+4)
X —o0 -2 2 4 +00
f -+ - -
e) Tableau de variations et de concavité: ¢ _ I -0 - n
foo N == /"N  No
Cs ~ | ~ ~ pi -
f) www.wolframalpha.com
— _ 12 _ 12 ~4,.8
g)(t):y=f(OKx-1)+f(1) = vy 27(x 1)+ 5 oy 39x+ 9
Exercice Il,1-2
— =
in(2x) 1+ 2cos(2x)
. X+sin(2x) o) . + 2 cos(2x
a)lim———= = lim————= =-3
) 0 X — sin(2x) bl 1 —2cos(2x)
| —
-0 ~0 -0 .2
r —t ——
b) lim X} = 7x + 16x — 12 ® hnsw & Iin;% il faut distinguer 2* et 2~
X x — 6x? +12x—8 2 3x2 —12x + 12 x>2 bX
-0 -0 -0
--2 -=2
6bx—-14 _ 6x—-14
X— X — o,
lim - 1 et lim 1 = 400 donc cette limite n’existe pas.
\—/_/ \—/_/

0"

-0~



Exercice 11,1-3

a)C.E.:x¢%+kn,keZ domf:domf’:R\{%+kn,keZ}
(Vx € domf') : f'(x) = 2x + 2tanx(1 + tan®x) — 2tanx — 2x(1 + tan?x)
= 2x + 2tanx + 2tan®x — 2tanx — 2x — 2xtan?x

= 2tan3x — 2xtan?x = 2tan®x(tanx — x)

b)C.E.:2x>0 < x>0 domf=domf =]0;+oo[

2
-2
(2x = 2) 2% — (X2 = 2x) - Jz_ (2x—2),/2_—(x‘/_—x)
N . og _ 2/2x _ 2X
(Vxedomf).f(xz— ™ = -~
_ (2x - 2)(2x) — (x* = 2x) _Ax2—Ax—x2+2x _ 3x2—2x _ 3x-2
2x4/2x 2x4/2x J2x 2x 2J/2x
Exercice Il,2-1
T
fix) = X =1
(x) x_2)?
a)CE:(x-2)’+0 <= x#2 dom f = dom f' = dom " = R\{2}
-3
/—H
b)0||m—1:+oo AV.:x=2

x—2 (X_ )2
|———
N

2 2
¢ lim f(x) =lim %=1 AHD.:y=1 ¢ lim f(x) =lim X =1 AHG.:y=1

X—>+00 x—+o X X——00 X——00

2x(x=2)" - (x*=1) -2(x=2) _ (x=2)[2x(x=2) =2’ -] _ _ax+2

c) ¢ (Vx € domf') : f'(x) =

(x-2)" (x-2)* (x-2)°
f(x) =0 -4x+2=0<x=1
X | —0 % 2 +00
—4x +2 + 0 - - f< > ( ) _% mlnlmumE(;—%)
(x-2)° - - 0 + (——2)
f'(x) -0 + | -
¢
—_ —_ 3 — | — . . —_ 2 2 p— —_ — —_
(VX c domf”) : f”(X) — 4(X 2) ( 4X+26) 3 (X 2) — (X+2) [ 4(X 2) 63( 4X+2)] — 8X+24
(x-2) (x—2) (x-2)
f”(x)=0<:>8x+2=0<:>x=—%
Le signe de f” est celui de 8x + 2.
X ‘ —00 -1 2 400 (—i>2 -1 5
4 f(—%) = ‘1‘— =5 point d’inflexion
f"(x) \ -0 + || + -1-2)
I-4-=)



Exercice I1,2-2

—2x—3 —2x—3 3
f(x) = |23 CE:=2X-3 >9 ~2x-3=0 =-2 et 4x+5=0 =
0 = 5+ ax 5+4x X Sx=Ty e =X
3 5
X | —o0 -3 vy 00
—2x-3 + 0 - - donc domf = [-2; -2 [ etdomf' =] — 3;-2]
2" 4 2’ 4
5+ 4x - - 0 +
f'(x) - 0 + | -
—2(5+4x) — (—2x—3) - 4
(Vx € domf') : £(x) = (5+4x)° _ [5edx , -10-8x+8+12 _ [5+ax ., 1
-2x-3 2(5 + 4x)? -2x—=3  (5+4x)?

) —2x—3
5+4x

f' > 0, donc f est strictement croissante sur son domaine.

Exercice 11,2-3

) -
TP : '—’0—\
a) “”J sm3 (?x) *) ir’g 25|n(3x3) . ;o§(3x) ‘3 _ “ng sin(3x) )-(cos(3x)
X « 2X 2

-0

® i cog(()3x) + 3 +cos(3x) + sin(3x) « (—sin(3x)) +3 _ lim3(cos?(3x) — sin?(3x)) = 3
x-0 | —

x-0 1
-1 -0
-1
/_H
. x2-1 . — + _
b) lim il faut distinguer 0* et 0
x-0 tanx
N
-0
51 51
/_Aﬁ /_Aﬁ
x2—-1 Lox2-1 T
= 400 et lim = —00 donc cette limite n’existe pas.
x-0- tanx x-0* tanx
Ve Ve
-0~ -0*

Exercice 11,2-4
CE:l-sinx#0 < sinx# 1< x# >+2knr  domf= domf' = R\{Z + 2kn |k € Z}
(vx € domf) : f/(x) = S5INX) - (1= sinx) — 3cosx(=cosx) _ —3sinx +3sin’x + 3cos’x
(1 -sinx)? (1 -sinx)?
3-3sinx _ 3(1-sinx) 3

© (1-sinx)?  (1-sinx)2  1-—sinx




