Mathématiques Il — Epreuve écrite — Corrigé

1) a) 7% —5% = 27" + 53
o T 5% =207 + 23 B
o (7-2TF =@ +1) B>

o 575 =15
5

o 77 =532
o e(x-é)lrﬂ = e(@-2)in5
& x[In7-3In5)=2In7-2In5
%In?—ZInS
o x=2—
In7-3In5
o _2(In7-3In5)
In7-3In5
o x=%
—r2
S={3}

b) IOg><+2 (ZX) = IOgZx (X + 2)
CE.: I)x+2>0etx+2#1 o x>-2etx#-1
2)2x>0et 2x#1 & x>0et xz 3
D=]0;3[U]3 ;+oo
In2x _In(x+2)
In(x+2) In 2x

In22x=In%(x+2)

VX€ED:l0g,,,(2X) =log,,(x+2)

In2x=In(x+2) ouIn2x=-In(x+ 2)

(=1
(=1
© 2x=x+2 ou2x=-%
& x=2 ou2x? +4x-1=0 [A = 24]
_ _ —2+/6 _ 26
© X=2 0u X=-3" ou Xx=->(¢& D)

s={2 ;3

2) (m+D)e*-(m-De™* =2m |[& (E)
o (m+)e” -2me* - (m-1) =0 posons y =e*> 0
& (m+1)y? -2my-(m-1)=0

e Im=-1
(E)e 2y+2=0 & y=-1impossible
(E) n'admet aucune solution réelle.

-

A=(-2m)? + 4m+1(m-1) =4m? +4m? -4=8m? - 4

. . , (o] m-1
Produit des racines éventuellds= —=—
a m+1
. . -b 2m
Somme des racines éventuelle8= — =
a m+l
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m| —oo -1 —% 0 % 1 oot

A + + 0 - - 0 + +

P - + + + + 0 -

S + - - 0 + + +
nombre de
solutions 1 0 0/0 0 0 1 2 1 1
enxde (E

Sime [-1; %[, alors (E) n'admet aucune solution réelle.

Sime]-oo; -1[U {%} U [1 ; +oo[, alors (E) admet exactement une solution réelle.

Sime ]% ; 1[, alors (E) admet exactement deux solutiopies.

+
Il f(x)=x[l]nx—1
X
1) domf=]-o0; -1[U]O ; +oo[ = domf"’
~(x+D)
. L x+#1) . In¥t_o G0 o
2) XILTmf(X)—XILTm(anTj -XILan T .o EXILTW_—%_XILTOOW =1 AH.:y=1
X
—(x+1)
+ N2 4o 2
lim (x)= Iim(x unx—lj = lim —*- = fim X = |im % =0 «trou » aupt. O(0; 0)
X-0 X-0 X x-0 x — +00 Hx-0 —? x-0
-0"
+
im f()= lim | x 02| =4 AV x=-1
X (1) X=(-1)7| = X
R v
+ — +
3) a) vV XE]-c0: ~1[U]0; +oo[: F'(x) =10 e xp X ghop Xt 1
X X+1 x2 X  x+1
~1
+
b) lim f'(0=lim |1 |-
X — 0o X — F00| X X+1
— —
-0 -0
2
vxelreo; ~1[UJ0; 4oof s £ () =X Ga- L TXXEDEXT_ X
X+1 x° (x+1) X (x+1) X (x+1)

X|—o0

-1
f"(X) + -
f' 10 / \ 0

c) On peut en déduire quex € |- ; =1[U]0 ; +oo[ : f'(X)>0

d) X|—co 0 $0

-1
f'(x) + +
f"(x) + / -
fl1 7 o o ¥ 1
G A.H.Gv AV. // “trou” —~, A-H.D.
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4)

5) Soit M (m; f (m)) (m € domf) le point cherché.
ty =y = f(m) = f'(m){x-m)

-1

fr(x) =—— =
(M= 7

2

X
X) =—
a(x) >

1
= lim "; lim (—
Hag-0"—<4 g_.0"

P(0; 2)€ t,, & 2-mln mn:1=(ln mnjl— iljt(o—m)
S 2—m|]|nm—+1=—mlnm+1+ m
m m m+1
e 2= m
m+1
© m=2m+2
© m=-2 M(-22In2)
X+1
6) A(a) = jx[nn—dx f()=in="=
X2 x+1] 1¢1 x
=|—Ih——=| +=| ——dx g'(x)=x
IPP| 2 x |, 2Jax+1
2 1
= 1|n2—a_|na+l +1J. X_-'-l—i dx
2 2 a 2Jaix+1 x+1
_1( 2 2 1)
==(n2-a’In(@+) +a Ina+[x—|n|x+]|]a
=%(In2—a2In(a'+1)+a2Ina+1—In2—a+In(a+1))
=%((1—a2)ln(a+1)+a2Ina+1—a)
I|m Ala) = I|m [(1 a )In(a+1)+a Ina+1- a}
%’,—/ ‘}0 1
1 . 2 . Ina™""
=— u.a lim a“Ina = lim —
2 a-0" a-0" %
a — +0o
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— sixz0
n {f(x)= 1+e; domf=R

0 six=0

X —>0

1) lim f(x)= lim —— =0
Xx-0" x-0" 1+ex — +00
lim f(x)= lim - =0
X-0" x-0" 1+e§ -1

Iim0 f(x)=0= f (0) ; doncf est continu en 0.
X

im FOO=fO _ 1

lim =0=1f4(0
x-0" Xx-=0 xﬂ0*1+e§ — o0 d()
im 10Oy L o (0
X=0" x-0 x-0" 1 4 gx -1

fg(0)=1#0= f4(0) ; doncf n’est pas dérivable en 0 et O(0 ; 0) est un paigtiteux du graphe de

. . X - *oo
2) lim f(x)= lim - =to00 pas d’A.H.

X %00 Xo%0q L ax — 2

) 1 -1_1
lim ——== lim - =
Xotoo X x-'iool_'_e; — 2 2

( X Xj = lim x-e) - 1) __1

1+ex o rer) - 4 4

lim {f(x) —%x} = lim

X oo X — o0

—er 5 0 Lex

) 1 ) 1 — ) ) 1
* lim x @-ex)= lim = lim = = lim (-ex) =-1
X +00 N —— —— X — to0 i — UH x>z -1 X - Foo
St0 0 X X2

Gt admet une A.O. d’équatiogy = % X —% .
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IV 1)

2)

J.E cosxIn(1+ cosx) dx f(X) =In(1+ cosx) f'(x) =
0 1+cosx
m - 2
. Z r3 Sin‘ X .
= [sinxIn(L+ cosx)[z + | ° dx '(X) = cosx X) =sinx
=[sinxin(1+ cosylg + [ > 9’9 909
1- coszx
=(0-0
( )+ J-o 1+cosx
= J.E (L-cosx) dx
0
=[x—sinx]§
:7?7—1
a b | cx+d
f(x) = + + VX€E]Ll; 4o
9 x=1 x+1 x%2+1 ] [
o1 -8 _ b  o+d VXE]L; +oof
x¥-1 x-1 x+1 x%+1
& 1=a(x+1)(x® +1) +b(x —1)(x? +1) + (cx + d)(x* -1) VXE]L; +oof
e 1=a( +x2 +x+1) +b(x® = x% + x-1) + (cx® + dx? —cx - d) VXE]L; +oof
a+b+c=0(l) c=0 c=0 a=y
— = d:—l d:—i =-1
o ) b+d=0(l) ~ 2 ~ 2 o b=-4
a+tb-c=0(ll) (|)—((|u)) a+tb=0() w)+M) |b=-a c=0
a-b-d=1(IV) (I)) a-b=1 (W) 2a=1 d=-1

1 1

¥XEL; +oof : f(x)‘4(x ) 4x+D) 20 +1)

Sur 1 ; o[ :j f (x) dx =Zln|x—]j ——In|x+]j —EArctanx+c (CER)

:ll X—1—1Arctanx+c
4 +
F(x)
F(Jé)=0=> 1Inﬁ 1—lArctan\/§+c=O
+

o Z|n(2—\/§)—55§+c=o

o cz—lln(z—ﬁ)+ﬁ

F(x) ——|nx—1—;Arctanx——|n(2 J_)+_

[{—sinx)
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(x=3)%+y? =3 ())
Ex? (1)

y=-1Lx
() dans): x* -6x+9+1x*=9

V 1) cnps
V2

e x*+2x2-12x=0
o x[x®+2x-12)=0
P(x)

& x[x-2)(x? +2x+6)=0 “A-—20<O

< x=00u x=2

|P@=0

2
2) Aire demandée i'-o (w/9 - (x-3)? —%xzjdx

posons t = Arcsm(x3 3) = XT3 =sint

dx =3cost dt

Vcos’t =|cost| = cost carcost=0 (te[-Z;Z])

3

V9-(x-3)? +c

Calculons:
J-\/iz _ x-3)°
9-(x-3) dx_3J' 1-| 757 &
:9.[\/1—sin2tcostdt
= 9j vcos t cost dt
:9J.cosztdt
= 9J. (% +3 cosZt)dt
=3(t+3sin2t)+c (CER)
=3(t +sintcost) +¢
9 x-3 x-3 x-3)
=—| Arcsin + 1- +cC
2 3 3
—gArcsz 3+X 3
2 3
2 1
Donc: | [4/9-(x-3)% ——=x? |dx
fo[ RN ]
2
-2 ArcsinX =3 4 X=3 9-(x-23)? —Qx3
2 6 0
9 82 o
——Arcsm——— ——t—
2 3 2 [ 6 4
9” N_ 9Arcsm1
4 3 2 3
= 224 u.a.

6/7



PN L 2 _ (7.2 X
VI Volume demandé .V—ITJ- [f(x)] dX—lTJ- sin“(x) [&” dx
0 0

F(x) :J.sinz(x) [@* dx u(x) =sin®x  U'(x) = 2sinxcosx = sin2x
V'(x)=¢* v(x) ="
Ilfpsinz(x) [&* —jsin(Zx) [&*dx u(x) = sin2x u'(x) = 2cos2x
V'(x)=¢* v(x) =e*

= sin?(x) [&* - sin(2x) [&* + ZJ. cos@x) [&* dx
=sin?(x) @ —sin(2x) [&* + ZI (1-2sin? x) [@* dx

=sin?(x) [&* - sin(2x) [&* + 2e* — 4F (X)
5F (x) = sin?(x) [@* —sin@x) &* + 2e* +k (kK € R)

F(x) =%(sin2(x) [&* - sin(2x) [&* + 2ex)+ c (CER)

m mo_
Donc:V = ﬂ[ﬁé (sinz(x) &* —sin@2x) @&* + 2ex)} = ﬂ[€§ e” —éj :@ =27,823u.v.
0
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