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Question théorique (4 points)

voir livie EM66, pp.86-87

Exercicel (4+4+3,5+1,5+3=16 points)

f(x)=(x2—2x)-e5 dom f =dom f'=dom f"= R
1) limites et comportement asymptotique (4 points)
2—>+ao e
x — 9y (H) —9 ()
e lim 7(x)= lim (x> ~2x)¢2 = lim = 12" iy 2% 2 = lim L =0 [AHG.:y=0
X—>=0 X—>=00 ~— Byl e_s X—=mn _l e_z X—=0 _1_8—5
i 2 4
— e

9%

e lim f(x)=lim (x* -=2x) e? =+
X—>+0 X+ _'::)
-+

N =

) x
e lim Iy lim (x x)e = lim (x—2) ¢? =+ B.P.D. de direction (Oy)l

X—>+00 X X—>+0 X X—=>+0

—+0
—+»

2) dérivée (4 points)
(Vxedom ['): f'(x)= (2x—2)e§ +(x2 —Zx)-

N | =

e’ = %(x2 +2x—4)

& s

N | —

Le signe de f'(x) est celui de x* +2x—4.

(A=4+16=2O;x1 =ﬂ=-1+\/§;x2 =%2_9=—1—\/§]

x| —0 e e +00
f(x) + 0 = 0 +
max +00
=2 T S

minimum —l—\/g;(8+4\/§)eT —l—x/—z—3,24 (8+4\/§)e 2 ~3.36

S ] —1—5

maximum

( —1+/5 -1+J§

~1+5;(8-445)e 7 “144521,24  (8-45)e ? ~-175
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3) dérivée seconde (3,5 points)

X

(Vx € dom f"):f"(x)=%(2x+2)e3 +%(x2 +2x—4)-

N | %

7= %(x2 +6x)

4 s 0

N | —

Le signe de f"(x) est celui de x” +6x = x(x +6).

X| —© -6 0 +00
e + 0 - 0 +
L/ v p.i.1 N p.1.2 v/

points d’inflexion : [(0,0)| et (—64—8) ﬁ~2,39

4) tangente (1,5 points)
t=y=f'(-2)(x+2)+f(-2)

or f(-)=-2 et f(-)=2

donc tsy:—g(x+2)+§<:> y=_2x+i
e 4 € e

S) représentation graphique (3 points)

t . ' Cy
point d'inflexion
AHG. :y=0 point d'in flexion
Exercice 2 (5 points)
équation de ’'A.O. : (3 points)
: . =S5 +xP -4 . =5x0
° = —_— = il =F
Gl = S el
. x) .. =Sx’+x*-4 . 5%
. llm&= i ~—etecan o iy~ & =5
x—>iw0  x x>t x(x = 4) Xt
2 . [-5x’+x* -4 . x*=20x-4 . x*
o lim [ £(x)+5x]= lim (—2—+5x) = lim ————— = lim = =1
x—tn x—>tn x‘ -4 x—>to x° =4 It x
donc C; admet une asymptote oblique d’équation .
20x

ou bien : par division polynomiale f(x)=-5x+1-

donc Cr admet une asymptote oblique d’équation .

3 =-5x+1+¢(x) avec lim @(x)=0
X 4 x—tm
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position Cr/ A.O. : (2 points)

(Vxedom f): f(x)-(-5x+1) = ;222"
x| —o0 -2 0 - +00
-20x + i 0 - -
x*-4 - 0 - - 0
—20x
x2 - 4 + ” i 0 + ” =
position Cr/ A.O. C, A.O. C, A.O.
Ao | c, N a0 €;

Exercice3 (3 + 5+ 4 =12 points)
1) (3 points)

2,
lim (1 & 3—")
x—0 4

-

posons n=%Tx<:>x=43—n donc si x — 0, alors » > 0

n—0

3

2
=liml:(1+n)% ] Aim(1+n)”
n—=01 | _’e_/ ——
Ve

-1

N w

=e° =
ou bien :
or - (Gopu(%)
X Inf 1+— i/ =
1in(}(1+%x) =lin;1e( V) =lime = "= L o
>20)
calcul a part :
=
3 4
x ax
In|1+— i
2-3x 3x) . n(+4)<'ﬂ. i 8 e A
lim In| 14— |=lim = lim =lim—- . = ==
s =0 X =0 1(2=3x)=x(=3) 04 4+3x 2-6x 4-4.2 2
2-3x (2-3x)

2) (5 points)

& ¥ |
=L @ =]

-1

log, =

CEl:e"-120e 2zl x20
>0
Epys s x*‘; S0e -1>0e >1e x>0
e —
donc D=]0;+oo[.
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2 e’—l 2
=12 ECa
e —1

et +e =2e" -2 |-e”

& 14+e* =2e% -2¢*
e -2e"-1=0
posons ¢ =e”*, on obtient 1> —21—1=0

A=4+4=8 ; tl=2+2\/§=1+~/5 ; t2=¥=1-\5

rEVENons Vers x :
si t=1+\/§, alors e* =1+\[2—<:>x=ln(1+«/§)

si t=1-+/2,alors e* =1-+/2 impossible

S={1n(1+ﬁ)}

3) (4 points)

log(x +2)—log(x* +9)+1< —log(x—2)
CEl:x+2>0&x>-2

CE2: x*+9>0 vrai!

CEY: x~2>0x>2 D =]2;+oq
log(x+2)—log(x* +9)+1< —log(x—2)

< log(x +2) +log(x —2) +1log(10) < log(x* +9)
< log[10(x +2)(x —2)] < log(x* +9)

< 10x* =40 < x* +9

< 9%’ <49

b

7
Cemoh e 00 e
3
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Exercice 4 ((3 +4)+ 3+ 4 =14 points)
1) a) (3 points)

{Foen sm(ZX) J‘ 25___‘nx°05x dx = J’ 32sinxcos” xdx-—2j (—sin x)cos™ xdx
= cos’ x £ cen'x

= cosZx| = - =4——=(—
-2 x| cos’x |x 3 13
6 6

1) b) (4 points)
1-2x LS 1 5 X 1
I\/l—4x2 dx_j\/1—4x2dx '[\/1—4x I‘/ j\h 4x?

=—;—arcsin(2x)+%-2- 1-4x* +k = %arcsin(2x)+5\/1—4x2 +klkeR

2) (3 points)
2x* +3x-1 . T
i D e

X X

donc F(x) =2x+31n|x|+l+k,ke R
X

F(-2)=3l2 & ~4+3n2-~+k =302 k=
2 2

La primitive recherchée est F(x)=|2x+3In |x| + L + % :

3) (4 points)
-2 3
———,dom =R\<=
g(x) (2xo3) g {2}
a__ b _a+b(2x-3) 2bx+a-3b
(2x-3) 2x-3  (2x-3)°  (2x-3)’
b_l
- 2b=1 g
(Vxedomg):g(x)=—2M——23£<:{ & 2
(2x-3) a-3%b==2" | _ ,.31__1

1 1

Ee 2 % 1 < -
ainsi g(x) = =+ e 5 —
(2x-3)" 2x-3 4 (2x-3)° 4 2x-3
donc G(x)=l-——1—+——-ln|2x 3|+k,ke R
4 2x-3
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Exercice S (5+ 4 =9 points)
1) (5 points)

A(t)=fln(—;i—£)dx=I’5(ln3—ln(x—2))dx
=[xn3] ~[xIn(x-2)]
=[xI3-xIn(x-2)] +[
=[xn3-xIn(x-2)] + [ 1dx+2j

! x_
=[xln3—xln(x—2)+x+21n(x—2):|’

sx—2+2
x.—-

dx

=[x(1+In3)+Q2-x)In(x-2)]
=5(1+In3)-3In3—1(1+1n3)—(2—1)In{t —2)
=[5+2In3-r(1+In3)+(r=2)In(f - 2) u.a|

u(x)=In(x-2)

u'(x)=

x-2

vi(x)=1

)=t

lim A() = lim 5+21n3—_{:2(1+1n3)+(t—2)1n(t-2) =5+2In3-2-2In3=[3u.a]

->0(*)

calcul a part :

1
In(z-2) o
lig(t-2)Ine=2) =l == = lig—=

-0 —>—0

2) (4 points)
=nf (1)~ g ()

= [ (= +5) ~(=x43) )

|
Iz(x4—10x +25-x* +6x-9)dx
[

1
2

](x“—-llx +6x+16)dx
2

= lx5—£x3+3x2+16x]
5 3 gt

e[=2DNsmen (—LH +3-16
512 53

153
=[—u.v.
5

faid (-2

=lim(2-1)=0 (¥
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