EXAMEN 2006 - T3EC/T3EE - Corrigé

Exercice 1

4x -1
f(x) = 22—~
x) x_2)?

condition: (x—2)2 £ 0 <> x—2 0 < x # 2
doncDs = R\ {2}

4-(x=2)" —(@x—1)-2(x~2) _ (x—2)[4(x ~2) —2(4x—1)]

»(Vxe R\ {2}):f(x) = x_2)°

_ Ax-8-(8x-2) 4x-8-8x+2 _ —4x—6
(x-2)° (x-2)° (x-2)°

»f’(x)=0@—4x—6=0®4x:—6@x=—%=—%

X —00 2 +00

_3

2
—4x -6 + 0 - -
(x-2)° -~ -0 +

f'(x) - 0 + | -
>f(X)= 4x -1 _ 4x —1

(x-2)2 x2-4x+4
Jim 106) = Jim, 2% = Jim 5 = 0

X_z xorroo X

> . AH:y=0
de méme : lim f(x) =0

-7

—
»Iim‘l’(—_12 = to0 AV x=2

2 (X — 2)

;V_/

S0+
Hi(-2) - ()1 a
Dy

0 -3 2 +00

X |- 2

f! - 0 + I -
f 0\_%/‘+oo||+oc \0

coordonnées des points d'intersection de Cr avec les axes:
» CiN(Ox) :
f(X)=0 > dx—1=0 = dx=1=x=1

donc C; N (Ox) = {(%;o)}

f'((?)f N (_Q|Y) : 1
4 4
donc ¢ N (Ox) = {(o;—%)}
pente de la tangente T a Csau point d'abscisse 1:

1y = —4-1-6 _ =10 _ g

(x—2)*



Exercice 2
a. f(x) = x?In(1 -x)
condition: 1—x > 0 < x < 1donc Df = Dy = ]-o0;1]

- _ _y2
(vx D) 00 = 2x-In(1 —x) 42 =L - ZO=0C 0 =X

b.g(x) = 5(3e* + 1)*
Di=Dy =R
(Vx € Dy) : f'(x) = 5-4(3e*+1)% - 3e* = 60e*(3e* + 1)°

Exercice 3

c: longueur du cété de la base en dm, h: hauteur de la boite en dm.

quantité d’aluminium nécessaire: A = 2¢? + 4hc (2 - base + 4 - face latérale)
volume de la boite: V = ¢ -h = 8 (car 11=1dm?) donch = (%
finalement: A(c) = 2¢% +4 - (% ¢ =2c2+ 32 avec ¢ € ]0;+oo[

» (VX € ]0;+00[) : A'(C) = 40_% _ u

»A’(c):O@403—32=0@4c3=32(32:c3:84:»c=2

x |0 2 +00

Al - 0 +

Al N mn /

La quantité d'aluminium est minimale si ¢ = 2 dm. Dans ce cas h = % =2dm.

Exercice 4
1. (X=1)(2x2 =3x—5) = 2x* = 3x? = 5x = 2x® + 3x + 5 = 2x3 - 5x? = 2x + 5 L P(x)
Px) =0 < (x—1)(2x> -3x-5)

= x-1=00u2x>-3x-5=0

ex=1 A=49x = 7=%,x=32—7=—1

~{1:5._

s_{1,2, 1}
2. points d'intersection: f(x) = yq
= 25X —x+3=x-2
= 22X -5x2-2x+5=0
@X:1oux=%oux=—1 (d'aprés 1.)

3 _Ey2 [y x* X3 X2 I A ) !
Alrej (2x3 — 5x 2x+5)dx [2 510 _2- 22;5x}1—[2 X x+5xl1
:(5‘5‘”5)‘(5 ) +10=14

3.5+ 2e% = BeZ 4 2¢eX
= 2e* —heX*_2e*+5=0

Posons 'y = e*.
on obtient: 2y® — 5%/ -2y+5=0
sy=1ouy= ouy——1 (d'aprés 1.)

Revenons en arriére:
siy=1,alorse*=1<=x=0

siyzg, anrsengmx:In%

siy = —1, alors e* = —1, impossible!

=403}



Exercice 5
IN(2x +5) = 2Inx — In(2 — x)

conditions:

>2X+5>0@2X>—5@x>—%
»x >0

»2-x>0=x<2
donc D = ]0;2[

IN(2x+5) = 2Inx —In(2 — x)
<= In(2x+5) +In(2—-x) = 2Inx
= In[(2x+5)(2-x)] = Inx?
= (2x+5)(2-x) =x?

< 4x+10 — 2x? — 5x = x?

< 3 +x-10=0

- 1y, — =1 =11 _ o - =14+11 _ 10 _ 5
A=1+120 =121;x4 = 5 - 2 ¢ D;xp 6 3ED

6

{2}

Exercice 6

1210 = m = _%(ZX —4)(x2 —4x+5)7
2 -1

FOX) = -7 x f<1+5) - o 1 .

G(x) = e+ — %In|3x 1]

2.1 = [ 2sin(3x)dx = %jfssin@x)dx - [%(—cos@x))}f —0- % (=)

EXAMEN 2006 - T3BA/T3CC - Corrigé

Exercice 1
_x2-3
o) = 2—X

a) condition: 2 —x # 0 < x # 2
donc D = R\ {2}

i — im £ = jim (=) = —
b)>x|—|>mocf(x) h xl—lmoo —X _xllmw( X) = —o0

. X2 B
Jim 100 = fim X = jim () = 452
/_Aﬁ
> Iin;f(x) = Iirrzl X22—_x3’ il faut distinguer 2+ et 2~

X, X,

_?10

—
: _m X2=3 _ _
{00 = g =y ==

N

=%

2-3
. _ . X —
10 = fip

= 400 AV.:x=2

—_

—>0+

X 2-x)-(*=3)(-1) _ 4x-2x2+x2-3

wlro

_ —X*+4x-3

) (Vx € RN\ 42}) : f(x) = oy 2

(2-x)?



dfx) =0 Xx*+4x-3=0

A=16-12=4dx; = B=2 _ 3, = A2 _4
-2 -2

X | —o0 1 2 3 +00

f! - 0 + I + 0 -

N

(1) =1=3 - 2eti3)=2=3 -6 __¢

2-1 2-3 -1
Exercice 2
a)In(6x?> +x-2) —In(5-2x) = In(1—x) —In2
conditions:

»OX2+x-2>0

A=1+24=25x :%z_%;xz _ —1155 :%
T e S S
6x2+x—2H + 0 - 0 +

1

1
3
0

i _1 1

donc il faut que x < > ouX > 3

<

P 5-2>0 =2 <5< x %

»1T—x>0=x<1
doncD = ]—oo;—%[U]%ﬂ[

In6x2 +x—2) —In(5 - 2x) = In(1 = x) — In2
< In(6x?> +x—2) +In2 = In(5 - 2x) +In(5 — 2x)
= In[2(6x2 +x—-2)] = In[(5-2x)(1 = x)]
< 12X2 +2x—4 = 5—5x — 2x + 2x?
< 10x?+9x-9=0 o o1 ] 9it 3
_ _ y, - =9I — —-_9 vy, = —9+21 _ 9
A =81 23630—441,X1 T 5 e D;x; 20 3 eD
s-{-33

b) (y +5)(3y2 —dy +1) = 3y3 —4dy? +y +15y2 — 20y + 5 = 3y3 + 11y2 — 19y + 5
3e¥* +5 =19 — 11e*
< 3e¥+11e¥* -19%e*+5=10

Posons y = e*

on obtient: 3y* + 11y2 - 19y +5 =0

< (y+5@y?-4y+1)=0

<= y+5=00u3y?-4y+1=0

o y=-5UA=16-12=4x; = 2+2 _q;x, = 4=2 _

Revenons en arriére:

siy = -5, alors e* = —5 impossible!

siy=1,alorse*=1<=x=0
iv— 1 x - 1 —|ni

S|y—3,alorse T S X In3

S = {O;In%}



Exercice 3

a)f(x) = In —ZXX:L21
condition: 2X+1 5 o
X—2

2x+1:0@x:—%etx—2:0@x=2

X —© _% 2 +00
2X + 1 - 0 + +
x=2 - ~ 0 +
2X+1 ~
X—2 + 0 I+
donc Ds = Dy = J~o0;—+[ UJ2;+00]
20=2)-@2xt1)
Nof(x) = — oD X=X x—2 -5

b) f(x) = x —In(x? +9)
condition: x2 +9 > 0 toujours vrail
doncDf =Dy = R

(VxeDp)  fi(x)=1——2X_ — X+9-2x _ x2-2x+9

X2+9  x2+9 x2+9
¢) f(x) = e®**(2x® — 5x)
Di=Dy =R
(Vx € Dy) : f'(x) = e2**(4x—1) - (2x® — 5x) + eX**(6x? — 5)
= [(4x —1)(2x® = 5x) + (6x2 — 5)]e®** = (8x* — 20x2 — 2x3 + 5X + 6x2 — 5)e2"~
= (8x* — 2x3 — 14x2 + 5x — 5)e2~

Exercice 4

—Ax_54_ 9  _gx_5,0._4
a)f(x)—4x25+4x_5 4x 5+4 Ix 5
F(x):4-%—5x+%ln|4x—5|+c:2x2—5x+%ln|4x—5|+c,ceR

b) f(x) = cos®xsinx = —cos®x - (—sinx)

F(x) = _cogﬁx +C= —%cosx+c,c eR

Exercice 5
a)

1 -6
s dX:2123(3X+7)—§dX:|:2M:|:|:4./3x+7:|::4m—4m:20—16=4

8 J3x+7

3

- 2
2 X —1 _1p2 ~ 2 2 l.(3X2_6X+4)1
b)I—j71—(3X2_6X+4)2dx— 5| (Bx—6)(3¢ ~6x+4) dx-|:6 - )

4 T _ _ 1.1 18 . 24

:|:6(3x2—6x+4) L, 6(12—12+4)  6(3+6+4) 24 778 T 18712 T 1872
54 3

T 1872 T 104



Exercice 6
points d'intersection: f(x) = g(x)

@—%x—1 =—x3+2x2+%x—1
oS xP-2x2-3%=0
= x(x2-2x-3)=0
= x=00ux2-2x-3=0
A=d+12=16x = 254 =3, = 254

-1

Aire: | [( x—1> (x3+2x2+§x—1)}dx+jj[(—x3+2x2+%x—1) (——x—1)}

3 2 3 2 ﬁ___
—j (x® — 2x 3x)dx+j (—x3 + 2x +3x)dx-[4 ==
-3-8+18— 243+216+162 _ 11

=0- <4+___> <81 %>

3x2

EXAMEN 2006 - T3IF - Corrigé

Exercice 1

3x2 —4x
f(x) =

(x—1)?

a) condition: (x—1)2 £ 0 <= x—1+0 = x # 1
Di= R —{1}

b) f(x) = 3x2—4x

)1e0 2x+1

X AH:y=3

>
de méme : Xllrpwf(x) =3

X2—4x _ _
X1 (X )

AV.:x=1

2
(Vx € Dy) : f'(x) = (6x—4)(x—1)" — (3x?

—4x)-2(x—1)

_ (x=DIEx-4)(x—1) —2(3*

+[——+—+—}0

~ 4]

x—1)*
_ Bx?—4x—6x+4-6x>+8x _ _4-2x
x—1)° x—1)°
fxX)=0=24-=0=X=4=x=2
X —0 1 2 +00
4 —2x +
(x—1)°3 -0 + o+
f'(x) =
f2) = 12-8
X | —o0 1 2 +00
f! - I + 0 -
Fl PN =l /7 %\ s

+ 0 -

+ 0 -

x—1)°*



e)» CiN (Ox) :
fx) =0 = 32-4x=0 < x(3x-4) =0
<= x=00u3x-4=0

=x=4
donc Cs N (Ox) = {(0;0)<%:0>}
» CiN (Oy) :
f(0) =0
donc C N (Ox) = {(0;0)}
{l~_ x|-3|-1]1]3
) s[4
s VeI FARE
1l
Exercice 2

a) points d'intersection: f(x) = g(x)
SX+2&-2=-x-2x+4
= X2 +4x-6=0

A = 16 + 48 = 64:x, :#: 1;x2:—_44_8 ~ 3

1
b) aire: | [(~x2 — 2+ 4) — (2 + 2¢—2)]dx = [ (~2x2 — 4x + 6)lx = [—Z—XS _ 4 +6x}
-3 -3 3 2 3
= (-2-2+6) - (%-18-18) - =2+12+54 _ &8
Exercice 3
a)2In(x+ 1) —In(5 —x) — In(2x+3) = 0
conditions:

»X+1>0 = x> -1
»5—-x>0<=x<5 ;

>2x+3>0<:>2x>—3<:>x>—§
doncD = ]-1;5]
2In(x+1)—In(6—x)—-In(2x+3) =0
<= 2In(x+1) =In(5-x)+In(2x + 3)
< In[(x+1)*] =[G-x)(2x+3)]
= X+1)2=(B5-x)(2x+3)

= X2+ 2x+1=10x+ 15— 2x% — 3x
<= 32 -5x-14=0

A= 254168 = 193:x, = 2+ ¥198 ‘é193=3,15e Dix, = 2= ¥198 ‘é193:—1,48 ¢D
S {5+,/193}
= T

b)e> —3e*+2 =0

posons: y = e
on obtient: y2 -3y +2 =0
A=9-8=1x = 331 ~ 2%y = 351 1

Revenons en arriére:
siy=2,alorse* =2 < x=1In2
siy=1,alorse*=1<=x=0
S ={0;In2}



Exercic|e44

n(4 — 5x

) = éX—4)

conditions:
»4—5X>0<:>5X<4<:>X<%
»5x—4+0 = x4
donc D = Dy = J-o0 ;%[

o (X=4)—In(4-5)-5 5-5In(4-5x)

(Vx e Dy) : f'(x) =

(5x —4)? (5x — 4)?
Exercice 5
a) ;58+e:4xdx - 2](1) Tt = [2Inj5+e%[]! = 2In(5 + e*) —2In(5 + 1) = 2In(5 + &*) — 2In6
b)
f()_(Z{‘/;) 4X—1?/{_+9:X¢}/)£_1X2J{_ Xa_ %_%4_%_4)(*%_24_9)(*?
F(x) = 4"—2—12In|x|+9X I _ gyt —12Injx| — 18xz = 8,/X — 12In|x| -
2 2

c)g(x) = 0222(?;)3) = —1c0s72(2x)(-2sin(2x))
Gx) =- 1%1(2)() c= WJFC'CER
Exercice 6

s X i Y ‘

st S |

x|" _ : _

2) g

surface du trapeze: A =

(x+ 32/) Y, (2y 42r X)X (Rappel: grande base2+ petite base hauteur)
b) longueur du grillage: x +y+x =9 < y = 9—-2x

Donc A(x) = [2(9_22X)+X]X = (18_42X+X)X = 18X53X2 = —%x2+9xavecx e J0;2[

o) (Wxe J0;2[) (A(x) = -2 -2x+9 =-3x+9
AX)=0=-%+9=0=X=9<=x=3.
x |0 3 2

Al + 0 0

ALl 7™\

d) Finalement: x = 3ety =9-2-3 = 6.
AB) =—2-9+27 =272 = 2 - 13,56m?

2



EXAMEN 2006 - T3MG - Corrigé

Exercice 1
a) f(x) :xz—%—%+%—x2—x4—%+%
F(x) :g—i—?—% X22 +2Injx| +¢ = %x3+%—%+2ln|x|+c,ceR

i) = (£+3) =4 (X+3)" -1
F(x):4.<%+—3>5+c:%<%+3>5+C,CeR

F(x) = S'E_ZX +C= 23i1n2x +ccelR

d) () = M _ (Inx)?-

3
F(x) = (Inx) +c:lln x+c,ceR
3 3

Exercice 2

2(2x+1+ )dx— (2x+1+% +3>dX—[—+x+1In|2x+3|}
[x2+x+1|n|2x+3|} = (4+2+3m7) = (=14 n1) =6+ L7
In2 _ In2_ _
2)[In11 —dx = [In|1+ |12 = In3—1In2

U2y — 11 aye2idy - [da2e ]t _ Aoz 141
3)f%xe dX—4f%4xe dx-[4e L e
Exercice 3

a)f(x) = 9(x)

4:»7+1—x+5

=S x2+2=2%+10

=Sx2-2x-8=0

A= 4+32—36x1=2+6—4x2 76=—2
g(4) =9,9(-2) =3

donc CrNCq = {(-2;3);(4,9)}

b) aire:

j [(x+5)—(—+1>} = (——+x+6>dx:[—%-%+XTZ+6XI2:[—%+XTZ+GXI2
( +18) (% 12 0 ynites daire

A_ _ 80
2 3



Exercice 4
2Inx = In% +1n[2(6 = X)]

conditions:

»x >0
»26—-X) >0 =6-x>0<=x<6
donc D = ]0;6[

2Inx = In% +1n[2(6 = X)]

2_ml 1.9
et =in[ 1260 ]
= X2 =6-X
= X+x—-6=0
A=1+24=25x =125 —2eDx = =1=5 — 3¢ D
S =42}
Exercice 5

On consideére le polynéme défini sur R par P(x) = x3 — 4x2 + x + 6.
NXx=2)(Xx2—2x—3) =x3—2x2 =3 - 2X2 +4x + 6 = x* —4x2 + x + 6 = P(x)

2)P(x) = 0

= X-2)(x2-2x-3)=0

= Xx-2=00ux>*-2x-3=0

S x=2 A=4+12=16x1 = 2 = 3;x, = & = 1
S =42;3,-1}

3) e —de* +e*+6 = 0.
Posons y = e*

on obtient: y3 —y2 +y+6 =10
<= y=20uy=30uy=—1

Revenons en arriére:
siy=2,alorse* =2 < x=1In2
siy=3, alorse* =3 < x=1n3
siy = —1, alors e* = —1 impossible!

S =<In2;In3}
Exercice 6
Volume V = (nr?) -h = 3141 < h = 31:‘21 - 1?90 (avec m = 3,141)
T

Matériel utilisé: A =(nr?) + (2rr) -h

Y

fond surface latérale

on obtient finalement: A(r) = nr? + 2nr - 1?90 = nr? + % avecr € ]0;-+oo[
(VX c ]0,_'_00[) : A/(X) = 2nr— 20?207'(: — 27'Er3 —rZZOOOTC

A'(x) = 0 = 2713 —2000n = 0 & 2r® = 2000m < 13 = 222 = 1000 < r = 10
x |0 10 +00

Al - 0 +

Al N mn [/

Donc le matériel a utiliser est minimal sir = 10 cm.Dans ce cas, h =

1000

102 =10cm



