Exercices d’entrainement ECG1 LMA 2022/23

Exercice 1. Calculer les f'(z) lorsque :

1. f(z) = >t
2. f(z) = xe®@t!

1

310 = e
5 + 1
L@ =7

Exercice 2. Calculer les limites suivantes :

1. lim ge*t!

r— 400

2. lim 2%”

xr—r—00
. e’ —1

3. lim

z+00 €27 — 3

3z
Loet—1

4. lim

x—0 x

Exercice 3. Déterminer I’équation de la tangente & C'y en xo lorsque :

1. f(z) =In(x) et 2o =1

2. f(x)=€e"+1letxy=0
3. f(x)=vVr+letazy=0
4. f(x):\/xlﬁet:co:()

Exercice 4. Calculer les dérivées de :

oAl
z2 -1
5 e +1
-1’
ln(:zz) 3
b) x +1,
(x)Jrl

1
4.
\/1‘2 +1

Exercice 5. Calculer :

2171
1. hme
z—0 e — 1’

9 fim 2D
20 In (22 + 1)

5 g Mo+l
z—+00 1n(l‘)

4. lim In(e”"+1)—ux,

T—r+00
Vaz+1l—x
’ z—>+oo v+ —\/_

Correction des exercices

Exercice 1. 1. f'(z) = 2% 1 ((e“) u'e")
2. f/( )72x621+1+2x2 2x+1 (21, +2 ) 2x+1

2z + 3 AN u’
S 10 = s <<a> - u—>

5Tz +3)—7G+1) 8
B e e (AN
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Exercices d’entrainement ECG1 LMA 2022/23

Exercice 2. 1. lim ze *tl=e¢ (xefx). Or lim ze®=0,dou lim ze *t' =0
r— 400 r— 400 r— 400
2
2. lim z%” = lim (wez/Q) = 0 (croissance comparée :  lim z%’* =0
r—r—00 xr—r—00 r—r—00
Sifg>0)
3.
5 e’ —1 y e” (1 —e™™)
T H00 €25 — 3 oobtoo 020 (1 —3e2%)
1—e™*
= li e
w—y-ir-looe 1—3e 2=
1—e® v 1
Ona lim e *=0et lim 7e:1Donc lim ° =0
z—+00 z—+o0 1 — e 2x z—+o0 €27 — 3
4. On a
3z __ . eX -1
lim =lm ——ou X =3z
=0 X-0 X
X1
= lim 3
Xlglo X
X 3x
et —1 e’ —1
Or lim =1, dou lim =3.
xXx—0 X z—0 €T

Exercice 3. On note T la tangente & Cy en zo. T : y = f'(x0) (x — z0) + f (z0) On a besoin, de f (z¢) et
f' (zo). If faut, donc calculer f'(z) et I'évaluer en xg.

1. f'(x):%, f(l):ln(l):Oetf’(l):%:l.DoncT cy=1lz-1)+0=2-1
2. fl(x)=¢e" f0)=e"+1=2cet f/(0)=e’ = 1.
DoncT: y=1z—-0)+2=2+2

5 0) = 5 ((\/ﬂ)’ ) F0) = VOFT = 1ot J'0) = 55—

1 1

1
:§.DoncT Dy =

u/
2V

2
4 f,(z):7(¢:c—+1)’ _ 1 _ 1 7
Va+1 2Vz + 1(z + 1) 2(z + 1)3/2
1 1 1
J0)= == =1et £/(0) BT oAt
Donc T : y:—%(zfo)Jrl:,%szl
Exercice 4. 1.
<z2+1)/ 2z (22 —1) — 2z (2? + 1)
22 —1 (22 — 1)?
. 4z
C@-1)
2.
<e1+1>/ e (e —1) —2(e" 4+ 1)e**
e?r —1 (e22 — 1)
_ —e3x —2e* — ¢
S ey
_ ge2rter+1 (ez+1)2
e (1)

(= 1P + 17
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Exercices d’entralnement

Apres simplification obtient

e’ +1 /_ e’
(&) ==
Autre facon :

e +1
e?r —1

z+1

O
na R

=/ (v(z)) ot u(x) =

et v(xz) = e”. Donc (
e

(22 —1)—22(z+1) —2?-20-1

Ona:u'(z)= —

ECG1 LMA 2022/23

e’ +1

(@ — 1) 1)
o R SR IS RO
Soit u'(x) __(z—l)Q(z+1)2 __(z—1)2 et v'(x) = e”. Donc (ehl) __W

3. Ona:
( In(x) )l_%(ln(z)qu)%(ln(z))
In(z) +1 (In(z) + 1)2
1
- z(In(z) + 1)2
Autre fagon :
(0] hl%il')_(()) (z) = r t v(z) = In(z). O /()_1(5E+1)*£L‘X1_ 1
naln(x)frl—uvx avec u(x er1e v(z) =1In(z). On a u'(z CEE CEE
et v'(ac):;.
Donc
ln(x) /_ / !/
(ln(z)+1) = (@) (v(2))
1
~ 2 (In(z) +1)2
_ 1
~ z(In(z) +1)2
4.
2 17($2+1)/ ;o
( ’ +1) S 2Va? 41 <(\/a) wa)
2x
:2 2+ 1
IV
RN GRS A
( x2+1)_ ( z2+1)2(u)
__¥,
- _ z2+1
2?41
T 2+ 12241
T @+ )
Autre fagon : On a
_ / 2 -1/2\" _ 1 2 —1/2-1 x
( $2+1):(($ +1) )——§X2x(x +1) —_W.
Exercice 5. 1. lim e 1 = lim w

z—0 e — 1 x—0 et —1
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Exercices d’entrainement ECG1 LMA 2022/23

In(z 4+ 1) . In(z+1) x?
2. — 7 —lim X X —.
z—0t In(2z2 +1)  2—0 x In(z24+1) =z
1 1 In (22 + 1 In(X +1) -1 1
Or tim 2EHD gy BEHED g BXCED L v e e i L = oo, do
z—0 ( T ) xz—0 x X—0 X z—0t+ x
In(z +1
xigh In (22 +1) = oo
3.
1 1 1 1+ 2
ey (1)
z—>400 1n(.1:) z—+00 ln(m)
. In(z)+In(1+121)
= lim
z—+00 In(z)
In(1+41
e PG
z—00 In(x)
=1

1
Car lim In (1 + —) =0et lim In(z) = 4oc.
T

r— 400 Tr——+00

4. On a

In(e®+1)—z=In(e"(1+e %)) —x
=In(e")+n(l+e ™) -z
=z+In(l+e ™) -2

Donc lim In(e®+1)—z= lim In (1 + efx) =0.
T—r+00

T—r+00
(Va2 +1—12) (Va2 +1+2) 1 WVr+1-Vo)Ve+1+2x)

5. Onava?+1—x = = et Vo + 1—yx = =
Vaz+1l+uw ?2+1+w Ve Vr+1+4+zx
1
Vr+1+4+zx
Donc

= lim — =0
H Y b e e
1
1 1—|——+1 /2 1—
Or lim ﬁz lim —=0et lim ———— =2.Donc lim M:
T—+oo I z~>+oo\/5 T—+00 1+l+1 r—+400 \/x + 7\/5

C’ est plus simple en 2éme année avec de nouvelles méthodes.
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