EXAMFEN DE FIN /ETUDES SECONDAIRES

v EPREUVE ECRITE
. b Durée de Pépreuve : 4 heures
MATHEMATIQUES i B . .
Dote de 'épreuve : 29 maj 2018
Question 1 ~x% +m? —2m
m-—x =
frn() =x+n (meRY) (m+x)(m—x)
m—x m+x 35
a) CE:m JC>(}¢=>3::(5]-—m;m{ s (A=4(m*-2m))
X T—-co —m m +00 m| 0 2 +00
M — X l o Al - 0 +
m+x - I + B
(1pt) On distingue 3 cas pour le tableau de variation
dom f,, = dom, f, = J—m;m| de £, :
b) Vx € dom f: 1* cas:m€]0;2[ (1 pt)
e —x Edomf A<D
m+
e f(=x)=-x+n ad ’x —m m
m-x fo(0) | |l - I
= —x —In — +o0
= ) @ T~
Donc f;,, est impaire. e
lim X
x-(-m)* fm () " 2°cas:m =2 (1 pt)
= 0
—2m A=0; xo=——==0€]-m;m|
_ m—x ~2
=x_,l(l_mm)+ x +1In ——— x —m 0 m
o S SVl = 0 = |
g 400 0
= +oo [ |l
Gy, admetune AV.v; Ex = —m TH ™y
Par symétrie, ona: f@O=0+0=0
th" fin(x) = —c0
ot e .
Cr, admetune AV.v, =x =m (3 pts) W (3 pts)
' — ‘/ 2 o
¢) dom £}, = dom f,, X, = 0- Zm Zm _ = Jm? - 2m
fin(@) = x4+ Injm ~ x| — Inpm + x| ' 0 ZX[T—Z—
Vx € dom f}, (2 pts) “0+2vm M o Sz =
fin) %= =rvmt -2
e Ona:
- —-Xx m+x
_(m+x)m—-x)=-(m+x)—(m—x) = |m| 1—— 1——-—<m

(m+ x)(m — x)
_mP—x*—m-x—m+x
(m+ x)(m—x)

Donc: x; € ]10;m]
Comme x, = —x; ,onaquex, € |-m;0[
Par conséquent on a que xy,x, € dom f,,
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Calcul & part: {2,5 pts)
X |=m —/m?~2m  Jm?=2m m j m-—x 1d
L L - 0 + 0 - | In m+ X *
+eo max u(x) =In X vi{x)=1
D [ S 7N nrE |
u’(x)_m~—x_m+x v(x) =x+m
d) dom f = d’?m fn _ -2m
Vf €domf) : (1,5 pt) T (m+x)(m—-x)
'm (%) m— X
—x2 + m? =2m\’ = (x+m)lnm+x
= 7 2 ipp
me—x Ko IR
_ =2x(m? — x*) — (—x? + m? — 2m)(—2x) +2m [ LenmH(m — x) dx
” (m? ~ x2)? _ ptex -1 4
= 2x (xRt 4 2m) —(x+m)nm+x— ==
2(m — 232 -
(314;? (m =) = {x + m)ln mox_ 2ZmInim—- x|+ k
— m+x e
(m+x)*(m—x)? (k € R)
- X
>0 =(x+m)ln$+x—-2mln(m——x)+k
Tableau de concavité de f;,, : (1,5 pt) = (x + m)(Injm — x| — Injm + x|)
—-2min(m-=x)+k
x —1m 0 m =x+m)ylnim—x) — (x+m)In(m+ x)
i (X) Il + 0 — Il ~2mIn(m—x) +1k
ite = (x —m)In(m —x) — (x + +x)+k
cog;:j:nte | haut PL bas I (x —m)In(m —x) — (x +m) In(m + x)
- N U PP PPN

fO=0+0=0
Point d'inflexion : [,(0; 0)

e) Equation de la tangente t,,, au point d’inflexion

Iy (1pt)
Y = fn(0) + fir (0)(x — 0)
me —2m
Q=>y=0+'-7—r;"2*~x
- ”m—z
y=—n*
Ona:
A(-1;2) €ty (1pt)
m-—2
m >0
& 2m=-m+ 2
& 3m = 2
- __2
m=3

) J;m = f?fm(x) dx
0

7 m-—x
=] (x+ln dx
0 m+x

Autre méthode :

m—x
jln -1dx

m-+x m—

u(x)zlnm+x v{x) =1
, —2m
wix) = (m+x)(m—2x) v(x) =x
_ lm—x+ f 2x d
iﬁ}x nm+x m (m+ x)(im — x) x

2x a b

Ona:

(m+x)(m-x)=m+x+m—-x
= 2x = a(m~x)+ b(m+x)
& 2x = (—a+b)x+ (a+ b)m
~a+b=2 b=1
{a+b=0 m}{a=—~1
D'oli:
m-—x
fln dx
m+x
m-—x -1 1
=xln -!-mf( + )dx
m-+x m+x m-—x
=xIn(m—=x)~xIn(m+ x) —min (m + x)
—minlm—x)+k (keR) ;
={x-mh(m—-x)—C+m)in(m+x)+k |
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On obtient :
Jm (2,5 pts)

= j‘z (x+1nm~x)dx
0

N m+x

¥2

x{—g—i—(m-m)in(mwx)

.YB.

3
—(x+m)ln(m+x)}

_(m® mI m 3’m1 3m

“\g T2 TN

—(0—mlnm—mlnm)
2

my m 3m
:-——————(ln—+ 31n——-—~-—-41nm)

8 2 2 2

m? m
=-8—~—£{m%—lr12+31n3+34m

- 3in 2—41nm)
T a3 —4In2)
=53 n n
_m m1 27
=8 2 "6
{1+3+7+3+2+5) 21 points
Question 2

-—x2+(2+-2—)x—-1 six <1
f(x) = el

(x--Z)e(F:z.)
a) dom f = R\{2}

six=>letx =2

Continuitéen 1 ; (2 pt)
2 3
: - 2 Ny
3L’¥f(x3 -—xlim { X +(2+e)x 1 e]
1
e
. . L -1 1
ARSEI= Iplm pem =g
Donc: lim f(x) = ~—== f(1)
x-1 e
f est donc continue en 1.
dom, f = dom f
i
b) ?}Lrg flo) = ;(l_lgl* x—-2) @ (Fl.:0-0)

=0t 3 0
1

= im S (F1: D)
X ; 2
“4

a=o7

= hm
x-2%

i
= lim ex-2
x~e2t

=40
Cradmetune AV.v =x = 2.

-
r‘—'v—\

1m flx) = hm (x — 2)ex-—2 =0
T T
Cf admet P(2;0) comme pomt-lmnte. (0,5 pt)

,‘...q

lim f(x) = hm {(x —2) ex—B = 400

Kb 00

(1,5 pt)

o 00 ;1

) x—=2 T
lim === lim ex—2 =1

A-d00 X :x-—»-&oo X Nt

i (7)1

3 1
= lim |(x = 2)exz - x]
e T ¥ e+ L X
= lim |(x —2)e¥2 — (x = 2) — 2}
X0 L
1
= lim |{(x—2) (ex~2 - 1) -
=408
=1
= -1
Calcul a part :

lim U(ex 2—~1) (Fl:oo-0)

X0

|
T»ﬂ
+
83
ok
e

]
ol
A

3=

i Autre méthode :

lim [f(x) — x]
X400 "
= lim {(x —2)ex-2 — x]

Xy OO

AN
lim x {(1 w—) gx—2 — 1}
Xyt 60 X

o Do (F O)

.. 8 1 ]

2 1 ¥ 2 1 1

AR T (" G 2)2)
- X 00 i_
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i (21 2
= X2 | e -
PR (x2 x(x — 2)) (=%%)
..... 31
2 x
= lm ex-2{ -2+
x-3+e0 :z’ x—2
—=1
et SO NSO
Donc: {3 pts)

Cradmetune A0.d =y =x—1en+ow,

2 3
lim f(x) = lim {~x2 + (2 +-)x -1 —-—}
X i LY Xivep e 0O e e
= 00

2 1 3
lim -f—gz= Him (~—x+2+~———————-—)
g X

K-r—8 K Ad e O ex

= 00
Cr admet une B.P. dans la direction de (Oy) en
(1pt)

Vx <13

fi(x) =—2x+2 +-§~

vx €]1;+oo[\{2} :

fl(x) = ei’%'i + (x — 2)855:175 {~—

3(1”(95}-2))‘3;}"j

(1,5pt)

=

Dérivabilité en 1
-
Hm =il

=17 x =1

ads v ’6
H
2 lim f'(x)

X1

2
= lim (-ZX + 2 +;)

X371

2

(2 pts)

fG)=fQQ)
n——-——————-——-—-—-

li
I —1

Fl.: 0
Jim (F1:5)
H

S

. (x=3 _1_

= lim ( ex—z)
E—)l* X — 2

=== £

Comme f3(1) = f;(1), f est dérivable en 1 et

fray==2

Ona:domy f =domf’ =domf

2
-2x+2+; six <1

! o
F@O=y x5 1
ex-2 six>2letx#2
x -2 1
Vx<Lifi(x)=0&x=1 +§ (a écarter)
Tableau de variation : (1,5 pt)
T 2 3 +00
ffoih + - 0O +
400 + o
*CO/
f@B)=e

d) Soit t la tangente au point de tangence
T(xy; fxp)) avec x, € [1; +o0[\{2}
Ona:
t=y = flxg) + f'(xo)(x — x0)
AB;0 et

1 oxg—-3 L
@ 0= (xy— 2)eXo"2 4+ eXo=2(3 — x,)
Xg — 2
En multipliant les deux membres de 'égalité
1

par (x, — 2)e *o=2 = (), on obtient : (2 pt)
0= (x5 — 2)* — (x — 3)?
S0=(x—2+x5—3)(xg—2— x4+ 3)

& 0=2x,—5

5
& xp = 3 € [1; +oo[\{2]}

Conclusion :
Cradmet une seule tangente qui passe par le

point A(3;0).
Equation de cette tangente :

=B er Q-3
oy=ge-ei(x—3)

&y = —e?x + 3e?

(0,5 pt)

e) Tableau de valeurs :

X -1 0 0,5 1 1,5
f(x) | -5,84|-2,10]-099 | -0,37 | -0,07
X 2,5 3 4 5 6
f(x) | 369 | 2721330 {419 | 514
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b) Volume cherché:
v

kA

* 2 fya 2
=g { {cos®x—sin®x)dx
0
8

I
rn[ cos2x dx
)

b4
)

it

7502
ﬁzsmx

G-

\2

w

:?: unités de volume
1,571 unités de volume

0

~

(1,5)

¢) f~1(y) = Arccosy ; g~ (y) = Arcsiny
V2
13)=0) -7

Volume cherché:

vz 1
V=n fo g o)) dy+m [iz‘a(f 1) dy

; . (2,5 pts) Calculs & part:
3 -1 2 _ 2
(2+6+5+2,5+2,5) 18 points f (g7 0)) dy = f Arcsin”y dy
Question 3 u(y) = Arcsin® y . vy =1
W' (y) = 2Arcsiny - v(y)=y
flx) = cosxﬂ; gx) =sinx J1-—y2
el B -2
a) Vx € [O’E] ’ =yArcsin2y+2fArcsiny--£—-—‘/_1—:_Z-__.—2- dy
f(X)‘—‘g(x)i:»ccsx:sinx@x:% —}Zy
fz;re de la surface §; ; u(y) = Arcsiny v = E—T\/_:——;i
1
x " () = == v =V1-y?
= ] (sinx — (=D))dx + L (cosx — (—=1))dx vi-—y
-2 3

n n
T 2z
+f (1 —cosx)dx + L (1 —sinx)dx
O -
3

w
= [~cosx + x]*; + [sinx + x]%
"z 4

b3 s
+[x ~ sinx]3 + [x + cos x]Z
ry
V2 on 7 V2 =
———2-+§_+0+‘§+0+ﬂ*?“}
bia 2 T 4 2
+Z—-§-—0+0+'2-+0~-4—-—-—‘-2—-
= 21 — 2V2 unités d'aire
=~ 3,45 unités d'aire (2,5)

=y Arcsin? y + 24/1 — y2 Arcsiny — 2 f dy

= y Arcsin®y + 24/1 — y? Arcsiny — 2y

+k (k€R) (2pt)

[0 ay = [ Arccosty ay

u(y) = Arccos? y
u'(y) = 2Arccosy -

v'(y)=1
v(y)=y

iy

X}
2,/1-y2 Y

= y Arccos?y — 2 f Arccosy -
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_Zy

u(y) = Arccos y v'{x) = ?ﬁi—?
e I R

= y Arccos? y — 24/ 1 — y2 Arccos y — Zf dy
=y Arccos? y — 24/1 — y2 Arccos y — 2y
+k (ke R) (2pts)
D'oti:
v
=1 [y Arcsin? y + 24/1 — y? Arcsiny — Zy]_“
[4}
1

+1 {y Arccos? y — 24/1 — y2 Arccosy — Zy]v,—

vz
2

2
Z
V2n?  Im
—1{( 5t~ V2-0-0+0
VZr? Zm
- =2 _—
+7 (0 St t «/E)
2
=17 (—\g-z - 2) unités de volume
= 0,696 unités de volume (Z pt)
(2,5+1,5+6) 10 points
Question 4
aj
logys(logoz x) < 1 —logys(—1 + logg, x?)
CE: (2 pts)
Dx>0

DxP>0=xx0

3) logpx >0 logox >logp, 1 &= x <1
4) —1+loggx2>0

&> 2logg,x>1 ; carx > 0(voirCE1) )

1
< logg,x > 3

1

& logp,x > logy, 0,22

= x < /0,2 ; carlogg, est une bij. str. ™
V5

= x < —
5

Domaine d'existence : D = }(} ,g[
vxeD:

logys(logo, x) < 1 —logys(—1 +logg, x?)

& logys(loge, x) + logys(—1 + 2logg, x) £ 1
& logys[logo s x (—1 + 2log,, x)] < logys 15
& logea x (=1 + 2loge, x) < 15

(carlog;s  estune bijection str. croissante)

> 2logd, x —logg,x—15<0
& 22—t —-15<0 (en posant ¢t = log, , x)

A=14120=121>0
1-11 5 1+11
(tl = =— tz - =::3> {2)5 pts}
4 2 4
5
x| —o0 — 3 +o
2
2t2 —t — 15 | + 0 - 0 +
Ona
22—t -15<0
5
= e <
25_. t <3
= -3 <logy,x <3 (enrevenantax)

5
Lol lOgO,z 0,2‘5 < lOgO,Z x < IOgo)z 0,23
5

= 0272 x =028
(carlogy, estune bijection str. décroissante)
3 5
= (}-> < x <52
51
e <
& e S x <25V5
Conclusion : (1,5 pt)
1 1 V5
S= [TZ—S- ,25\/-5‘} nD= [—1—2-5- ’_é‘[
b)
[3ram
3+ sinx X
Posons .t = tan~2- &> x = 2Arctant
Onaalors:
dx = 2 & dx = dt
dt ~ 1+4¢t2 . Ty
' 2 tani 2t
sinx = 1+tan2§__ 1+t2
On obtient alors:
1
f 3+ sinxdx
_ 1 2 "
- f 342t 1+t2
1 +2tE .
:f T (2 pts)

A=4=-36=-32<0

= 5 dt
3(t2 +3t+ 1)

=2 -
3 LAy _@

t2+2't'§+<-3*
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t+=

2[ 1 de
i
(c+3) +3

3
323(
403 3t + 1\°
1+( )
22
u!
o T+u?
2 t+1
= — Arctan +k (k€R
> ‘/—Z-x ( )
VZ 3tanz +1
= ~—Arctan +k 3 pts
5 o5 (3 pts)

{6+5) 11 points
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