CORRIGE

Exercice 1 (4 points)

livre page 86

Exercice 2 (3+3=6 points)

(a)

(b)

zlz=1 = \/5% o elz=1nz — e%ln\/i (E)

CE:z>0etz#0etz>0
D =]0; +o0[

VzeD, (E) & |z—1hz=1lhyz
& |z—1lhz— £ lhz=0

& lhnz(z—1-5)=0
& z=_1 oulz—1]=4
-~ %

eD e

Siz>1l: (*) & z-1=42:2-22—-1=0

A =12
o = % € [1;+00] Tor— 1_2‘/5 & [1; 4+o0[
Sio<z<l ()& l-z=4f-2224+22-1=0
A=-4<0
S={L : 2 3}
CE:1-3">063<lerst+l<lsoz< -1
D =] — o0;—1]
Vz € D, log 1 (1-3*t) > -2z |exp% , bijection strictement décroissante

& 1-aH< (@)

o 1_3z+1<32z

& 3% 43.35-12>0
Posons y = 3% avec y > 0

y2+3y—1=0¢)y=——£"3+2 13 ouy=—_3_2‘/E

Donc,y2—|—3y—1>0@y>:§i§@0uy<'#3_2\/1—?;

Par suite, 3** +3.3*—1>0& 3% > —34:2\/?'3_ ou 3% < _3_2\/ﬁ

|

impossible

&z 2 logs @ car exps est une bijection strictement croissante
N —

~—1,09

Si= [log3 \/T:23—3; —1[
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Exercice 3 (1+6+8+1+42=18 points)

(a) lim f(z)= lim (z®2+2z)-¢2=0
z—0t T30 N

S
-0 Al
lim f(z)= lim (1—ln(e"“’+e-—1)) =0
z—0~ z—0~ R

=€
Done, lim f(z) = lim f(z) = f(0). Par suite f est continue en 0.
z—07T z—0~

. ot :. ity ey
(b) zll)lzxoof(w) = mBI—I-loo (1 In(ev* te 1)) 00
—+o00
T A e ( g e‘“:e—l)) =
T——00 I ZEPCORNN RS P S LU
—0 ——1 (%)
—+00
A ————
—x = P ) =z
(e o G R —% T LI =1
T——00 T——00 e — T——00 -e” —
—~ e e e-e*—e
—0
. H s = i o
zll}rfloo [f(z) — z] zgx_noo (1 Ine™®+e—1)—2z
= lim (1 —In[e7®(1+ et —¢€%)] — a:)
r—r—00
— 0 lim <1 +z—In(l+elt® — %) — :1:)
T—r—00
= lhm (1 ~In(1+e*® - em))
T—>—00 ———
—1
= 1
AOG=y=z+1
=Dy
- 22 —+00
; S 2 = I TR 2T e 2000
a:gr—ir-loof(m) = x—lﬁll-loo(m +m) 2 = mll)r—foo i zl}g-loo sl T ml}I—Eoo er—1 g
—+o00 —+00

AHD=y=0

Position courbe-asymptote sur | — co; 0]
yo—yao. = l—In(e®+e—1)—(z+1)=—In[e (1 + e —€”) — 1]
= z—-In(l+e®t! —e®) —z=—In(1 + &=t — &%)

Yo —¥a.0.<0 & In(l+e*tl —e®) >0
& l4ettl—et>1
& €f(e—1)>0

Donc, yc — ya.0. < 0 et la courbe est en-dessous de son asymptote oblique sur | — co;0].

O Tl e -

= 0
eZT+e—1 1+ (e—1)e” Z
&L

>0
o Vz >0, Fl(z) = 2z + 1)el % — (2?2 + 2)el™® = el =% (—2% + 2 + 1)
f’(:c)=0¢$—z2+:r+1=0¢>m=1—+§§ ou:c-—-l—_gé ¢#]0; +-o0[

f'(z) a le méme signe que —xz2 + z + 1.
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li = 1-z =
= R G
—e =1
—}\0
- 1-In(e®+e-1) 1 1
lim f=z) =10 g(o) = lim n(ens o) iy lim = =40
z—0 T — z—0 T 20~ 14 (e—1) e e
—0 —r1

Donc f n’est pas dérivable en 0.
Cy admet une demi-tangente de pente e & droite au point d’abscisse 0 et une demi-tangente de

pente —:; a gauche au point d’abscisse 0. (Point anguleux)

° T l—oo 0 L 400

2
f'(z) | A a -

o V<O, f”(w)=ﬁ%%g <0

e Vz >0, f(z) = —e'=%(—2? + 2+ 1) + e =%(—2z + 1) = e} ~%(2? — 3z)

fx)=022—-3r=0& z=0 ouz=3

#]0;4-00[
f"(z) a le méme signe que 22 — 3z.
TH=c0 0 %5 3 +00
f'(z) + e + 0o - -
e e - 0+
Max
f(z) 7 0 A =2 RN 2eRat A
0 0
(d) ti=y-FfQ1)=f(D)(z—-1)
f)=2et f/(1) =1
donct) =y—-2=1-(z—-1)y=z+1
(e)
R oo
DL e n s e
ol ot S b, | , 2
e s e e
R s v z i
R A e b
ik o AR e o |
i i i i F, i i i i i i
1 Y 1 ! 7 2 T T T T T T =5
—5 -4 -3 -2 ¢ 1 2 3 4 5 6 7
s S a ' '
SR L e A s MU S P T T T L
i /4 i i
s 7 L '
s oo e e e S e e
.___E ____________ EL ______ e :L____,3._... _____ J: ______ e = e e e e e (B smmpainey (55
a0/ | ; ' ‘
e EEe s e L e




Exercice 4 (4+44=8 points)

() CE:1—-sin2z >06&sin2r<lesin2c#102z#5+2kroc#T+k-n (k€Z)

F("L‘) = /Sin 2z - ln(l — sin 211,‘) dz ’U,(I) = ln(l — sin 2:1;) UI(IE) _ —2cos2z

1—sin2z
v(z)i="5In 20 v(z) = —4 cos 2z
2
1 . cos” 2z
= —5cos2z-In(l —sin2z) — [ ——
5 €0s 2z - In(1 — sin 2z) /l—sin22:v
1 —sin“2z
1 ;
= —= 2 5 — 2 ey
5 €0s 2z - In(1 — sin 2x) /—_l—sin2:c
1 —sin2z)(1 in 2
> _%COSZIL'-III(].—SiIIZIL')—/( S ac)( + sin 2z) e
1 —sin2z

= —1cos2z-In(l —sin2z) — /(1—|—sin2:):) dz

—3cos2z - In(1 — sin2z) — z + Tcos2z +k

il

it

F(3)=1 & —gcosm-In(l—sinm)—F+2cosm+k=1
1 =
< O—g—§+k—
-8
= k—§+%
Donc, F(z) = —3 cos 2z - In(1 — sin2z) — z + zcos2z+ 3 + Z sur [ =|Z; 3
0 0
3 3
(b) / SR L :/ T
—z 2+cosdx ~z 24 (tan 2o
./0 3(1 + tan? 2z) b
— 2+ 2tan?2z + 1 — tan? 2z
0 2
1 + tan“ 2z
R e t =tan2z < ¢ = 2Arctant
/_ . S T posons an2z < ¢ = 5Arctan
20 =} e

siz=0alorst=0

siz=—Falorst=—1
_ /OLmzl 1
= 352 2 192

a
= 3 ——dt

2/_13+t2

J 1
—13(1‘!‘3)

— @[Arc tan %]‘_)_1

dit

= —@Arctan (—33@)
— A

VISR (T

= 2(6
_ 3

12
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Exercice 5 ((1+2+41)4(54+2+1+45)=17 points)

3 i - _ 2z 12 -1 T (2:17 — 1)2
(A) (3.) mll)r-lr-loog(x) = :z:ll-)l-il}oo : ev_(zx __/1) = mgr-ir—loo ez
-0 i

2z — 1
L~ B 42z - 1)
zo+oo  2e2z
H 5
i a:gr-ir-loo 2e2z
= 1-0
—]
. | : 0T __1)\2 =1l
xll)rzloog(m) = zggloo 1—e (22 —1) 00

1+ 5400
(b) VzeR, ¢(x) = 22Q2r—-1)2—-e2.4(22-1)
2e 2% (422 — 4z + 1 — 4z + 2)
= 2 2%(422 — 8z + 3)

>0

g(z) =042 -8z+3=0z=3ouz=1 (A = 16)
1 3
g (z) + 0 - 0 +
1 1
9(x) 75 7
—00 1—4e73

9(3)=1-4e2~0,8>0
(c) 9(0)=1-1=0

Comme g est continue sur R, on g(z) > 0 sur ]0; +oo et g(z) < 0 sur ] — 00;0] .

B) (a) lim f(z)= lim (2x~3+€:,2_f(4$2+1))=+oo

T—+00 —+00
—+00 —0 —+00
e e
—0(x)
422 4+1 g 8r H
: —2z 2 : :
* lim e 4z +1) = lim = lim = lim| —— =10
( ) T—+00 ( ) z+oo 2% z5+00 22T z5+oo 4e27

- m =27 2 Q =
f(z) =2z — 3+ ¢(z) avec p(z) = e **(42° + 1) et :z:—lir-il:loo o(z) =0
AOD.=y=2z—3

lim f(z)= lim (2:1:—3-{-6_2‘”(4:1:2-}-1))
S e —

T——00 T——00
——00 —+o00
= lim ¢ % (;%%; —e—_?’gg+ 472 +1) = 100
Lo OO —>v+oo ~ =~ ——)v+oo
—0(*) —0
22 .
x) lim = lim ——— =
( ) z—00 62T g3 0o —Qe 2T
lim f@= lim 6_23”( 2 — =2+ :E—I-l)=——oo
I—5—00 I e N A\ FE T s A Ry z
e S R | et

—0 —0

B.P. de direction (Oy)
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(b) Vz e R, f'(z)

2224z +1)+e 2.8z =2 — 2% (422 + 1 — 4x)

2[1 —e 222z — 1)?] = 2 g(x)

f'(z) a donc le méme signe que g(z).

T —00 0 400
f(z) S
+00 +00
f(z) hN A
-2
(c)
]
'
—f3
e i —2
e ;. ______ L"—‘3“‘l
; V4
(d) Ax = /
5
= / e 2% (422 + 1) dz u(z) =422 +1 u'(z) =8z
0
V() =e* u(z)=-—3e
= N A
= |- %e‘zz(4a:2 +1) A + 4/ ze 2 dz ulo)i=l ul(z)=1
L ] 0
v(z) =e 2 o(z)=—
[ fle: 1 S 2 2
= [~ + 1) +4 ([ ool §/ e~ zd:c)
L : 0
- Y A A
= |—ie(4z?+1)| ~ 2[9:6‘2”‘] - [e_%]
L 40 0 0
— —%6_2)‘(4)\2 +1)+ % — e~ 22 — (6—2)‘ —-1)
— _2)\26—2)\ T -21‘6_2)‘ AL % e 2A6_2)‘ o] 6—2)\ aLq
= 3 e @2 +2)+3)
3 DAL AL &
lim Ay = li (é_—% 2,9 é):__- 5
e e e AR s e e e
Or, lim 2}‘2+2)\+%£ im  detaiZgH im = =0
" A5 +oo e2X T AS4o0 22X T ASteode2r T
3
D lim Ay = -
A
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Exercice 6 (7 points)

o y=2’+1 & y—1=2?
& z=+y—lavecy =1
dott f7Hy) =y -1

oy:ezmélnyzhz@m:%lnyavecy>0

dou  g7'(y) = 3Iny

e2

Volume = - /12 [(f~1(y))2 -~ (g~1(y))2] dy+ - A [1 = (g—l(y))2] dy

2 1 5 e 1 5
= 7. (y—1—=>In*y)dy+=- (1--In“y)dy
1 4 2 4

/ln2ydy u(y) =Iny u/(y) = %ﬁ
vi)=1 @)=y
=y1n2y—2/lnydy uly) =lny '(y)=1

V() =1 oy =y
=yln2y—2(ylny—fldy)
=yln’y—2ylny+2y+k
Volume = w[y;—y—%ylnzy—l-—%ylny—%y]i-}-ﬂ'[y—%ylnzy—l-%ylny—%y]j
= 7(2-2-1I®2+n2-1-1+1+3)+m(®—+e2—1e? -2+ 1In*2-In2+1)
= n(—3mln®2+m2+2e2—1+1n*2—-1n2)
= Z(e2-2) uv.

~ §,47 u.v.
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