Examen de fin d’études secondaires 2017

Branche : mathématiques Il

[Corrigé C&D_MATH2_QE...

Question 1 (4+(6+4)=14 points)

(1) Question de cours, voir livre EM66 page 67

(2) (a)

log, (2——x)—logJ2- Jx+4 >log, L = (1)
2 (x+3)

2

CE.: 1) 2-x>0=x<2
2) x+4>0=x>4

3) (x+3)2 >0©(x+3)2 20 x#-3
D=]4;-3[uU]3;2
log, (2-x) _log, Jx+4
log, (%) log, (\/5)

—log, (2-x) - 2log, Vx+4 =~ log, (x+3)2
log, (2-x)+log, (x+4) < log, (x+3)’
log, (2—x)(x+4) <log, (x+3)’

(vxeD) (I) & > log, (x+3)_2

g ¢ ¢

bijcf (2—x)(x+4)£(x+3)2

S 2x+8x+120

Sections: C&D

Posons: 2x* +8x+1=0 A=56
| LATRE
x_—Sinﬁ_< 2
4 —4-14
2
—4+J1_4
2
+ - 0 +
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(b) 9+10.571 = 5 D=R
<:>9+10%-5"‘=5-5" 5520
9.5 +2-5.5%=0
&5.5%-9.5-2=0

Posons: 5" =u, donc u>0
L’équation s’écrit :

2
+
Su* —9u—2=0 a=121 w=2EU_¢ .
10 —g a écarter
u=2<5=2

o 5x =510g52

g Sg ={log, 2} [

< x=log,2

Question 2 (3+(4+4)+4+(3+3)=21 points)
= In1-2x) 1
: 2x fonqen . 2_ _x_—l_
(1) )1(1_9% (1-2x) (fi. "1°") —}1_1’1%)6 x = ==
1 ln(l—2x) -0
Car: lim — In(1-2x) = lim
x>0 2x x—=0 __)0
: -2
x>0 2(1-—2x)
-1
= lim
>0 1-2x H
=-1
’ 3x+1 ’ 1
2) (a) X+ dx=J. > x
2
0 —-X 0
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o e [Ar(gj]

=—%(0—6)+Arcsinl—Arcsin0 EI
=9+Z
2
2e
(b) j (1+x2)ln(%)dx i.p.p
2
Posons : u(x)=1In (%) v'(x)=1 +x?
1 1,
' = — = x4 -
u'(x) - v(x)=x 3x
— = 2e »2e
= (x+lx3 In| Z - l-(x+lx3)a'x
3 2/1, x 3
- = o2
_ . 2e » 2e
= (x+lx3 In fad - (l+—x2)dx
3 2/],
o - o2
— 1 2e
= (x+—x3 In| 2 |-x—=% E
L 2 9 2
3 3 8
=|2e+—-¢€" |Ine—2e——e —(2+—)1n1+2+§
_26,16,;
9 9

(3) f(x)=sin(2x)-cos’ x

F(x)= | sin(2x) -cos® x dx

= | 2sinx-cos® x dx

1
=——Ecos4x+c ,ceR

11 11 (2Y) .1 1
FlE|=2 & —cos*| Z|+c=-—=| | +c=-@c==
4) 8 2 4 8 22 8 4
L 14 1
La primitive a déterminer est : F :xi—)—-2-cos x+z E

4
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@) (a)  f(x)= %xz dom f =R (vxeR) f(x)=0

g(x)=2«/; domg =R, (vxeR,) g(x)20

(‘v’x € ]R+) f(x) > g(x)
= %xz >2[x

< xP >8Ux | élever au carré
20 >0

o x> 64x
& x-(x*-64)20
2= x-(x—4)-(x2 +4x+16)20

>0, car A=—48<0

<:>x-(x—4)20
x IO 4 +00
f(x)-g(x) |0 -

0 +
| G%f | G%g
(b) Ona:(vxe[0;4]) g(x)=f(x)20

y=m '4([g(x)]2—[f(x>]2)dx

o
" X

s ([2&]2 —szndx

¥ 0

I

3
N

W
NS

|

|._.
—
S
)
N

)

==z uw (60,32 uv)
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Question 3 (13+4+8=25 points)

f(x) =(2x+ 1)2 -e”"
(1) dom f =R =dom_f
lim f(x)= lim (2x+1)’ -¢™ =+  donc pas d’AHG
| A .

X—>—w X~»—0c0
>+

==

—)+m

2
lim f(x) = lim x .(2+1) - ¢ =—oo0 donc pas d’AOG
0 x =

X—>—0 x X—>»=®

-+

—>4

mais BP dans la direction de (Oy) E
(2x+1)2 —>+00 4(2x+1)[ >+
lim f(x)= lim (2x+1 ™ = lim = lim
X—=>+w ( ) X——)+°0(| _’+w)| X—=>+ 0 _)+w X—> +© _)+w
8
= lim -~
x>+ @
doncAHD: y=0
dom f'=R |
fi(x)=4(2x+1)-e> = (2x+1) ™
=(2x+1)-(3—2x)-e”’r E
(= (—4x2 +4x+3).e_x)
' —x 1 3
f(x)=O©(2x+1)-(3—2x)~e>|_0|=0®x=—5 V=3
domf"=R @
FU(x)=(-8x+4)-e™ —(~4x> +4x+3)- e = (4x" ~12x+1)-¢” [
[M(x) =0 (4 —12x+1)- ¢ = 0> 4x ~12x+1=0 A=128
>0
3+2«/_z2’9
12+8~/_
x= 3 2J— Ol [
2 b
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Tableau récapitulatif

1 3-22 3 3422
x —o0 — = +00
2 2 2 2
£'(x) - 0 + ¥ .0 - -
1"(x) + + 0 - - 0 +
16
+ 0 —=3,6
f © N I R 2 ~25 \u .
Max
c, BPdir(Oy)\/ PI /_\ PI \_/AHD: y=0

(2) Tableau de valeurs

-1 -—= 0 1 = 2 3 4 5
2 2

f(x)[27 0 1 33 36 34 24 15 08

X

Représentation graphique

”n

H

(3) (@) (vxeR) f(x)20

Donc A(l)=j 1f(x)dx

61Y
5
\ //\\\
1/ NG
S !
-2 -1 0 1 2 3 4 5 6 7 8 9 10 11
. AHD :y =0
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Soit / = If(x)dx= J-(2)c+1)2 e dx ipp

u(x)=(2x+ 1)2 V(x)=e™
u'(x)=4-(2x+1) v(x)=-€"

I= —(2x+1)2 e + 4J.(2x+1)-e"‘ dx ipp

u(x)=2x+l v'(x)=e_"
u'(x)=2 v(x)=-e"

I= —(2x+1)2 e —4-(2x+1)-€” +8J-e"‘dx

=—(2x+1)2 € —4-(2x+1)-e -8 +c
=(— 4x° —12x—13)-e"‘+ ¢, ceR

1

A(A)=[(- 4 —12/1—13)43“’(]11 =(- 44’ -124-13)-¢* +(1-6+3)-¢?

2

=(- 44> -124-13)-¢™ +8/e

(b) lim A(2)= lim [(-42* -122-13)-¢" +8Je |

A+ —>+®

_ i o (- 44’ —124-13)[ >—o0
or lim (- 44 —12,1—13)'-€_;= lim I

e
N =T
-+ _)+00

donc A(ﬂ)=8\/2 ua. (cmz)

2
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