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Question I (6 +4 +4 = 14 points)

1) vx e R: (m— 7)4-x

En posant y = 4x > 0, (Ex) devient —(m + 3)y 2 

Sim = —3, alors (Ey) 3y — 10 = 0 _ — 10
3

CB / CB-4LANG

my + (m 7) = O (Ey)

0) (Ex.) admet une seule solution.

Si m —3, alors 771 2 + 4(m + 3)(m — 7) = 57)/

= (m — 6)(5m + 14) =

nbre sol (Ey)

nbre sol (Ex)

En résumé :

et S = —

14
-3 6 7 00

s
0

2 1 2 1 o o o 1 2 2 2

1 1 2 1 o O o o o 0 1

(Ex) n'admet pas de solution m e 71

(Ex) admet une seule solution -3] u {-%4) u +00[

(Ex) admet deux solutions distinctes
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2) a) log
3

lx - 31 = \og!.(x + 1) + \og,13(2 - x) (E) 
3 

CE : X -:1:- 3 /\ X > -1 /\ X < 2 -1 < X < 2 

[I] Dom= ]-1 ; 2( 
\og 3(x + 1) log 3(2 - x) 

2) b) 

(E) ç:::> log 3 lx - 31 = 1 + r,; 
log3 3 log3 "3 

ç:::> log
3
(3 - x) = - log 3 (x + 1) + 2 log 3 (2 - x) 

ç:::> log
3
[(3 - x)(x + 1)] = log 3 (2 - x)

2 

ç:::> (3 - x)(x + 1) = (2 - x)2 

3 + 2x - x2 = 4 - 4x + x
2 

2x 2 - 6x + 1 = o (a= 36 - 8 = 28) 

,,_,_ X _ 6±2..fi _ 3±..fi (~ < 2,82) __ 

4 

___ 
2
_ - 0,18 

S = {3-
2
..fi; 3+;7} n Dom = e-;} 

1 

ç::> (6 - 1)6X+z > (1 + 5)5
2
X 

1 
ç::> 5 ' 6X+z > 6 ' 5zx 

1 
ç::> 6X-z > szx-1 

<=> /x-½)ln6 > e(2x-1)ln5 \ln( ) J 

<=> (x -½) ln 6 > (2x - 1) ln 5 

<=> (x - ½) ln 6 > 2 (x -D ln 5 

<" (x - ½) ( fn 6 :,; ln§) > 0 

1 
<:=>x--<O z-

1 
<:=>x<--2 

Oom=lm.. 

[1J S = ]-oo; ½] n Dom== )-oo; ½1 
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Question 2 (2 +4= 6 points)

1)

I c IR \ {kTtlk e Z}

cos 3 x
dx

sin x

cos x
cosx dx

sin x

dt
t

—— t dt

1
= Inltl —

2

t = sin x
dt = cosxdx

1
= Inlsinxl — —sin2 x + c (c G IR)

2

2) 1
(x) = cos(ln x) u'l(x) = — sin(ln x) • —

cos(lnx) dx

1

(x) = sin(ln x) ti2'(x) = cos(lnx) •x
= x cos(ln x) + sin(ln x) dx IPP:

v'(x) -1—

= x cos(ln x) + x sin(ln x) 
— cos(ln x) dx

Vx e IRj: A(x)
1

x) + sin(ln x)] + c (c e IR)

3Tt

cos(lnx) dx

+ sin — — 0 + sin 0)

2 2

2 -2} -0,57)
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Question 3 (3 + 3 + S = 11 points) 

1) 

Domfm = IR!.\{-1} 

m lim fm(X) = lim et.::illJ = em AH =y== em 
x---,± oo 

lim (mx - 2) = -m - 2 {> 0 si m < -2 
x ..... -1 ___ < Osim > -2 

m 1er cas: lm< -21 

>O 

riîx-2 
x+l 

lim fm(x)= lime~ =0 pointcreux(-1;0) 
X-,( -1)- X->( -1)-

----->O 

. ----mx-2 
x+l 

lim fmCx) = lim e 4 = +oo AVD = x = -1 
X->( -1)+ X---->(-1)+ 

->+oo -<O ----mx-2 
x+l 

l im fm(X) = lim e ::;a= = +oo AVG = x = -1 
X ->( -1) - X->(-1)-

-<O 
..-----... 
mx-2 

x+l --.,....., 

lim fm(x) = lim e = 0 point creux (-1; O) 
X->(-1)+ X->(-1)+ 

[I] 
mx-2 m(x + 1) - (mx - 2) fm(X) 

2 
{< 0 si m < -2 

' -- ---- · m+ 
't/x E IR{\{-1}:fm (x) = e x+i · (x+ 1)2 - (x+ 1)2 ( ) > Osim >-2 

>O 

[I] 1er cas: lm< -21 

X 00 ..:....1 +oo 

fm'(x) Il 
fm(X) em Oil+ oo em 

m 2ecas:lm > -21 

X 00 -1 +oo 

f, '(x) + Il + 

fm(X) em 71 +00110 71 em 
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3)

fm'(x) • (x + — fm(x) • 2(x + 1)
Vx e fi = (m + 2) •

fm(x) • (m + 2) — fm(x) • 2(x + 1)

= (771 2) •

—1 si m < -2
ï —1 si m > -2

1er cas :

-1

x
0 Il

cm II

2e cas :

x —1
x 0

II PI n

m2—4
+1 = em+2 = em—2

• (—2x + m)

+00

00

Dans les deux cas, Cm admet exactement un seul point d'inflexion de coordonnées
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Question 4 (2 + 4 + 7 + 4 + 2 = 19 points) 

Partie 1 : 

Vx E Dom g = Ill(.= Domdg: g'(x) = 1 - ex 

g' (x) = 0 <=> ex = 1 <=> x = 0 

g'(x) > 0 <=>ex < 1 <=> x < 0 

X -oo O +oo 

g'(x) + 0 

g(x) ;, 0 -::,i 

[Il On en déduit que g(O) = 0 et Vx E Ill(.0 : g(x) < O. 

Partie 2: 

1) 
Dom f = Ill(. 

->O 

. . 1 + (x - l)ex IRJ ex + (x - l)ex xex 
hm f( x) = hm ---- = lim ----- = lim - = lim (-x) = 0 = f (0) 

x->o - 1 - ex x->o- -ex -ex 
_____, 

->O 

->+ac 

. . . (1- lnx) 2 [fil 2(1- lnx)(-.!) 
hm f(x) = hm -x (1 - lnx) 2 = hm 1 = lim x 

x->o+ x->o+ .._,_., '"'--~-___, x->o+ -- x->o+ 
1 

->0- ->+ac --,3 
->-00 

-2(1- ln x) [fil 2.! 
= lim 

1 
= lim -f = lim (-2x) = 0 = f(O) 

x->o+ _ -::,: x-,o+ 
i X 

-,+ao 

rrcis Comme lim f(x) = f(O) = lim f(x) ,f est continue en O. 
X->Ü+ 

->O 

f(x) - f(O) . 1 + (x -1)exŒJ . xe x . x 
lim ---- = hm ----- = hm ---- = hm ----

x - 0 x(l - ex) - ex - xex x .... o- e-x - 1 - x 

[fil 1 1 
= lim---=--=f'g(0) 

-e- x - 1 2 

lim f(x) - f(O) = lim -(1 - ln x) 2 = -oo ff. Ill(., donc f n'est pas dérivable à droite de O. 

x--+o+ X - 0 x->o+ 

[ 2,5 j IG: demi-tangente de pente - ½ à gauche de (O; O) et 

demi-tangente verticale vers le bas à droite de (O; 0) 
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2)

(CAP)

lim f (x) = lim
1 + (x- l)ex

= 1 AHG

CAP: lim (x— IF - —x lim —ç=o

lim f (x) = lim —x (1 —Inx) 2 —— —00 pas AHD

[Il r f(x)
= lim —(1 —Inx) 2 = -00 BPD dir (Oy)

00

xe X (1 — e x) — [1 + (x —

(1 — ex

x

(1 — eX)2

e-X(I — eX)2

Vx e Ro+.f'(x) = —(1 — Inx) 2 —x • 2(1 — ln x) (—9

Vx e 

Vx E 

x

1

3 -2

= —(1 — Inx)(l — Inx — 2)
= (1 — ln + ln x)

= 1 —ln x

= Oeln x = 1 e Inx=l v ln x ——

> 0 eln < ln x < 1<4

1
0

O

4
7

e

Max

3 4 5

min
-2

-3

1

e

+00

—00
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3) 

4) 

rn 

A(À) = Lelf(x)I dx 

= Le-f(x) dx 

= [\ci - lnx) 2 dx !PP: 
u1 (x) = (1- lnx) 2 u~(x) = 2(1- lnx) (-D 

e {e 
= ½[x

2
(1- lnx)2]il. + )il x(l - lnx) dx 

v'(x) = x 

u2 (x) = 1- lnx 
!PP: 

v'(x) = x 

= ½co -À
2
(1- lnA)2

) + ½[x 2(1- lnx)]1 +½Le X dx 

= -½A
2
(1- lnA)2 + ½(o -A 2 (1- lnA)) + ¼[x2J1 

= [- 2:.,12 (1- ln,1)2 -2:.,12(1- lnA) + 2:.(e2 -À2)] u. a. 
2 2 4 

= [¾e 2 
-- ½A2 (¾- 3 lnA + ln2 A)] u.a. 

lim A(À) = lim [:e2 
- 2:.,12 

(~ - 3 ln À+ ln2 A)] 
il->O+ À.->O+ 4 2 2 

=:e2
-~ lim A2 +~ lim A2 lnA-2:. lim À2 ln2 À 

4 4 À.->O+ 2 il->o+ 2 ,__il .... _o_+ 

=O (CAP) =O (CAP) 

v(x) = :x2 
2 

u~(x) = -~ 
v(x) = :x2 

2 

1 

ln] illJ - . )_2 
CAP· lim il.2 ln À= lim - = lim = hm -

2 
= 0 

= :e2 u.a. 
4 

. il->O+ Y ._,,__, il->O+ )_- 2 -2)_- -
._,,__, 
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Question 5 (2 +8 = 10 points)

Y = —X + 6x — 8 est une parabole concave dont le sommet S admet

comme abscisse — = 3 et comme ordonnée f (3) = —32+6-3-8=1.

Cf passe par le point (4; 0).

D'après la figure, Cf et le cercle C ont deux points d'intersection : S(3; 1) et B(l; —3)

Le sommet SE Cf et f (1) --12+6,1-8— = —3 donc BE Cf.

C car (3 

C car (I

2)

2) 2 + (I — I) 2 = 5 2 +0 2 = 5 2 et

+ (—3 — l) 2 = 32 + 42

I) 2 = 5 2 —

ly —Il 5 2

1 52

Aire D = Aire C — —x 2 + 6x — 8 —

(x 2 — 6x + 9) dx —

52 — (x + 2) 2 )) dx

5 2 — (x + 2) 2 dx

-x —3x2 + 9x = (9-27+27)-
G-3+9
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ŒJ 

'1', 

1
3 J 2 lx+2 A

2 
= 51 _ (x+2) dx -

5
- = cos t x = -2 + 5 cos t 

1 
5 dx = -5 sin t dt 

3 A 3 

l
x1 = 1 cos t1 = s => t1 = rc cos s 
x

2 
= 3 => COS t2 = 1 => t2 = Ü 

=5 (
0 

J Arc cos¾ 

f 
O f Arc cos¾ 

=-25 lsintlsintdt=25 lsintlsintdt 
Arc cos¾ o 

f 
Arccos¾ 

= 25 

0 

sin2 t dt ( car 'v't E [ O; Arc cos f], sin t 2:'. 0 et lsin tl = sin t) 

f 
Arc cos¾ 

= 25 (1 - cos 2t) dt 
2 0 

2s [ 1 . 2t] Arc cos: = - t--sm s 
2 2 0 

= 
2

2

5 
(Arc cosf- ½sin(2 Arc cos%) - 0) 

CAP: sin(2 Arc cos¾)= 2 sin(Arc cosn cos(Arc cos¾)= 2j1 - G)
2 

• ¾ = ~$s = ~: 

= 
25 

(Arc cos.: - · 
24

) 
2 s 2 25 

= 25 
Arc cos:- 6 

2 5 

s 25 A 3 6 Aire D = 25rr + - - - rc cos-5 + 
3 2 

( 

26 25 3) = 2Srr + - - -Arc cos- u. a. 
3 2 5 

[Il 75,62 u. a. 
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