Mathématiques Il — Epreuve écrite — Corrigé

log, (1 - X) + Iogl‘4x— xz‘ >log 5 V2 -x |(I)
2 2

CE.:1)1-x>0 & x<1

2) 4x—x%>#0 © x#0 et x =4
3)2-x>0 & x<2

D=]-0;0[U]0;1[

In(l-x) | Infax—x°| _ Iny2=x

vxeD: () e i iz 2 -tz |-In2
= In(l—x)—ln‘4x—x2‘2—In(2—x)
& Inl-x)+In(2-x) > In‘4x—x2‘
«:»(1—x)-(2—x)2‘4x—x2‘
VXE]-0;0[:() @ (1-Xx)-(2—X) > x? —4x
& x? -3x+2>x? —4x
& x>-2 S1=[-2;0[
vxelo;1[: () & 1-x)-(2-x)=4x—x>
& x?-3x+224x—x2
© 2x* -7x+2>0 A=33
@xzﬁouxs# SZ:]O;#]
ey ey

8281U52=[—2;0[U]0;#]

(2x-3)" = (V2x-3) 7| (E)

CE.:1) 2x-3>0 & x>3

2) x-120 & x2>1

VXeD:(E) e eV An@x-3) _ o(x-DinV2x3
& Jx-1In(2x-3) = (x-1)- $In(2x - 3)
o Mx—1-1(x-1] In@x-3)=0
o Vx—1-[1-2x1) In@2x~3)= 0
=0

& 2=+/x-1 ou In2x-3)=0
© 4=x-1ou 2x-3=1
& x=50ux=2

S={2;5}
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THE

(x) = In(eX —me‘x)

1)

2)

3)

4)

CE.:e*-me™*>0 ()
Si[m < 0], alors (1) est vérifié v x € R, domf,, =R

Si[m>0] alors (I) & e >me™ & 2 >m & 2x>Inm & x>Inym, domf,, =]Inym ; +oof

VXeR: fy(x)= In(ex): X

G, est la droite d’équation y = x (premiére bissectrice du repére).
lim [f,,(0)=x] = lim [Ine* —=me™)-Ine*]

X—>+00 X—>+00

. e* —me™*
= lim In=——+=—

X—>+0 e

= lim In(L—me™2¥)
X—>+00 —
—0

=0 AOD.:y=x

v x € domf,, 1 @, (x)= f,(x)—x=Inl—me>)

Pn(X)=0 @& 1-me?* =1 & —me * =0 impossible

0, (X)>0 @1-me >l -me?>0 o m<0

Si , alors Gn est situee au-dessus de d.
Si , alors Gn est située en dessous de d.

sifm=0]:

lim f,(x) = lim In(e* —me ) = +o0 pas ’AH.G. Autre méthode :
X—>—0 x—-0 Ty S
o fo(x __In(e* —me™*) >+ _f(x . Ine*-(e®-m
lim m()=|lm ( ) Ilmﬁ:hm#
X—>—00 X X—>—00 X —> —0 X—>—00 X X—>—00 X
eX + me™ . Ine”™* +InEe* —m)
=1 = lim
H Xx——w eX _ me_x X—>—00 X
2X 2X
e (e +m . In(e™ —m
= lim ( ) = lim —1+—( )
x——0 @~ X (ezx _m) X—>—00 X
2x 2x
. eX4m—om . Ine”* —m) = In(=m
Cim © [ i P m e
x—-0@?X _m——-m X—>—0 X — —0
=-1

lim [f(X)+x]= lim [In(e* —me™)+Ine*]

lim In(e®* —m)

X—>—©

In-m) A.O.G.: y=-x+In(-m)

Sim>0]: lim_f,(x)= Iimrln(gi -meX)=-» AV.:

x—Iny'm x=>Inym 1
—/m e

Jm

|

—0*
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5) domf, =domf,

eX+me™ eX4m
vx e domfy o fr(x)=— — =5
e* —me e —m

Si[m<0]: f,()=0 © e +m=0 & e® =—m & 2x=In(-m) & x=Iny/-m

£ (x) - 0 +

fm +oo\ /+oo

InZM
Minimum : fm(lnm)zln(ﬁ—m-ﬁ)zln‘fﬁzInzm M(Inv=m ; In2y=m)

Si[m>0]: f;(x)>0

x| Inym 400
fm (X) +
f +00
_OO /

6) Sim<0]: n2y-m>0 o 2/-m>1e J-m>1 o -m>1 o m<-1
On a (d’apreés le tableau des variations) :

Si m<—%,alors f n’admet aucune racine ;

i —_1 i A A 1y — 1 _ 1_ .
Si m=-4,alors f,, admet exactement une racine (égale a InJ—(—E) = In\/;_ In3=-In2);

Si 0>m>—+, alors f, admet exactement deux racines.

Si , alors f,, admet exactement une racine (d’aprés le tableau des variations).

(eX -me™* )2 —(eX + me‘x)2 —4m

2 2
(eX —me’x) (eX —me’x)
Si ,alors fn(x)>0 et f, estconvexesur domf,.
Si ,alors frn(x)<0 et f, estconcave sur domf .

7) Vx€ domf: fr(xX)=

8)

3/7



i f(x):(z_%)e[ij

1) domf=R*
1
o 4 .
lim f(x)= lim|2-=|.e\"/ =2 AH.:y=2
X—>to0 X—>to0 X jT
—2
1
lim f(x)= lim (Z—E)e["] =—0 AV.:x=0
x—0" x—0" X ::o
——0

1 1
= 2_; + 4
lim f(x) = lim [2—1j.eu = lim X T gim

x—0" x—0" -0 x—0" e—% —> +00 H x—0~ ie—; x—0"
2

=0 «trou»au point (0;0)

2) VxeR* f/(X) :Xize(ij +[2_%j.(_x_12].e(i]

Equation de la tangente au point d’abscissea: t, =y—f(a)= f'(a)-(x—a)

1 ) _1ma 3] 1
P(3;0€et, 0—(2—gj-e a :?e 2 (E—aj
1-2a 1-a 1-2a
o = .
a as 2

& 2a’°-(1-2a)-(1-a)(1-2a)=0

‘-Za3

& (1-2a)(2a* +a-1)=0
©a=1toua=-1
ty=y-f()="f'(-1 (x+1)
ey-3et=-2et(x+1)

2 1
SYy=——X+=
e e

b=y-1fG) =1 x-3)

1
2
oy-0=4e"-(x-1)

oy =4e’x-2e?
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IV 1) CE.: 2x*-2x+1>0 Vérifié Vx € RcarA=-4<0 domf=R
VXER: I(2x? ~2x+1)=0 & 2@ ~2x+1=1 & 2x(x-1)=0 & x=00U x=1

In(2x2 —2x+1)>0 & 2x* —2x+1>1 & 2x(x-1) >0 & x<0 OU X >1

X |- 0 1 +00
X - 0 + +
In(2x2 - 2x+1) ¥ o - 0 o+
f(x) - o - 0 o+

1
2) Aire demandée : A:—IO f (x)dx

Calculons :
4x-2
f (x) dx u(x) =In(2x*> -2x+1) vV(x)=—0———
J ( ) 2x% —2x+1
2 ' 1 2
=Ix-|n(2x —2x+1)dx u'(x) = x v(x)=§x
32
I In(2x2 - 2X +1)— J.ZZX—de
IPP 2 2X° —2x+1
2x3 — x? 2x% —2x +1
23+ 2% x| x+1
X% —x
-x*+x-1
_1
2
1 1 L
:—len(2x2—2x+1)—J- Xt 2
2 2 2x%-2x+1
:llen(ZXZ—2x+l)—£x2—1x+j ! X
2 2 2 4x% —4x+2
Calculons : J.Z;dx:j > ! dx:j L > dx
4X° —4X+2 4x° —4x+1+1 (2x-1D“+1

Donc : If(x)dx:%xz In(2x2—2x+1)—%x2 —%x+%Arctan(2x—1)+c (ceR)

Doli: A= —%[x2 In(2x2 - 2x+1)— x2 - x + Arctan(2x —1)]2
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f(x):InTX

domf=domf’ =10 ; +oo[

GN(Ox):Vx€e]0;+o[: f(X)=0 & x=1

Lx=(nX)-1_1-Inx

Equationdet: t=y-f@Q)=f'D)-(x-1) VX€E]O;+oo : f'(x)= 5 5
X X
& y=x-1 f'@)=1
e > (Inx 2
v =;z-j (x-1) —(—j dx
1 X
Calculons :
2
J-Inxzxdx:.[xiz- In? xdx u(x) =In?x u’(x) = 2Inx
V'(X) = X—lz v(x)=-1
In>x 2 v 1
- x +IX—2In xdx u(x) =Inx u'(x) =~
v(x) =% v(x)=-2

In>x  2Inx 2
= - - + | —dx
PP X X x2

=————-—————+cC (CER)
X X
2
szrF(x—l)s In© x 2Inx+g}
X X |,

_a(e-)) sz (: 7-(e* — 36 + 367 —7e+15)]
3e
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1 . 2tan %
——dx Sinx=—>+—
Sin” x 1+tan

VI 1) J'

1+tan? X)3
:I(Jran ) dx

3 : 2 dt
8tan g

” Posons : t=tan%, alors dt :£(1+tan2§)dx o dx=
2 1+t

_[@+t’y’ 2
el 14¢?
=.[(1+t32)2 ot
4t
C(Lle2t? 4t
_I 43

dt

1 1 1
- +Eln(tan§)+§tan2§+c carxelo;n[ = Le]o;%[: tan% >0

8tan? % 2
1
2) F(x)= j —dx

cos™ X

:J. 12 ) 12 dx £(x) = 12 f,(x)=—2cosx(—5|n x)= 2sin x
4 3
COS“ X COS“ X COs“ X cos” X €0s” X
. 2 -
= tan2X —ZISInAde g'(x) = 12 g(x):tanxz_SInX
IPP cOS“ X cos” X C0S” X COS X
2

_ tanzx _2J'1 co4s de

COs“ X cos” X
= tanzx —ZI 14 dx+2J. 12 dx

COs“ X cos” X COS“ X

= tanx —ZJ ! dx + 2tan x

cos? x cos* x

F(x)

tan x

cos? x

Donc : 3F(x):( +2tanxj+k (k € R)

1 1
F(x) = anx +2 +c:taﬂ(1+tan2x+2)+c=—tan3x+tanx+c (c € R)
3 cos®x 3 3
sin® x+cos? x 1
Autre méthode : F(x)=.[—4dx=j( —-tan’ X+ — jdx:—tan3x+tan X+C
cos* x cos? x cos? x

FlZ|=0 @1+1+c:0 S c:—i
4 3 3

F(X) L x+tanx—2
3 3
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