Exercices d’entrainement ECGI1 LMA 2022/23

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

1. f(z) = >l
2. f(x) = x%e2* !

1

3. flz) = 22 4+ 32+ 2
S5+ 1
L@ =7

Exercice 2. Calculer les limites suivantes :

1. lim ze ®t!

r——+00

2. lim a2%e®

r—r—00
. et —1

3. lim

o400 2% — 3

3x
ooet -1

4. lim

x—0 x

1. f(z) =In(z) et 29 =1

2. f(x)=e"4+1letag=0
3. flx)=vz+1letzg=0
4. f(x):\/xlﬁetxozo

Exercice 4. Calculer les dérivées de :

p EAL
x2 -1
9 e””—i—l
© 1’
lnx)
Va2 +1,
In(z) +1
1

4.
VaZ+l
Exercice 5. Calculer :

21:_1
1. hme
70 ¥ — 1

9. lim @D
=0 In (22 + 1)

3 qm BEED
T—+00 ln(x)

4. lim In(e”+1)—x,

r——+0o0
lim vei+1l—=x
z—+oo \/xr + 1 — f

Correction des exercices

Exercice 1. L f'(z) =2t ((e") =u'e")
2. f'(x) = 22e** T 4+ 22 62’”+1 = (22° + 22) > 1!

2% + 3 1\’ o
3@ = s ((u> :‘uz>

5Tz +3)—7(5+1) 8
4 flw) = (7z + 3)2 = (Tz +3)2
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Exercice 2. 1. lim ze ®tl=e¢ (xe*‘”). Or lim ze ®=0,dou lim ze *"1 =0
Tr—r—+00 Tr—+o0 r—+o0
2
2. lim 2%¢® = lim (:cew/Q) = 0 (croissance comparée :  lim 2% =0
T——00 T——00 T—>—00
Sip>0)
3.
y e’ —1 5 e’ (l—e™™)
x—1>1-&r-loo e —3 2 oo €27 (1 — 3e—2%)
1—e®
— 3 —T
N zgr}rloo ¢ 1—3e~2¢"
. —x . - e—r . €I —1
Ona lim e*=0et lim ————— =1 Donc lim =0
r—+00 z+oo 1 — 3e—2x z+oo €2 — 3
4. On a :
3z _ 1 X _ 1
lim =lim —— ou X =3z
x—0 x x—0 5
X
et —1
= lim 3
Xlgo X
X _ 3r __ 1
Or lim ¢ =1, dou lim ¢ =3.
xX—0 X =0 T

Exercice 3. On note T la tangente & Cy en xg. T : y = f'(xo) (x — z0) + f (z0) . On a besoin, de f (zo) et

1" (zo). If faut, donc calculer f'(z) et I'’évaluer en xg.

1. f’(a:):é, f(l):ln(l):Oetf’(l):%:l.DoncT ry=lz—-1)+0=x—-1
2. fl(x) =e", f0)=e"+1=2c¢t f/(0)=¢" = 1.

DoncT: y=1(x—0)+2=2+2

! _ 1 ! ul _ _ ! _
5 f0) = 5 (WA =52 ) £0) = VOFT = Let £10) =
5(36—0)—&-1:590—1—1
b Pl = WTED 1 1
' S Vol 2Vt i+l 2@+ 1)32
1 ey 1 _ 1
JO =g =1t f O =557 = 2

1 1
Donc T' : y:—g(x—0)+1:_§x+1

Exercice 4. 1.
($2+1>,_ Qx(:vz—l) —2w(:v2+1)
2—-1) (22 —1)°
4x
IR
2.
<e$+1>’_ 61(62x71)72(61+1)62z
2z — 1) (e2r —1)?
3T _9p28 _ o
CGERE
L €27 +2e” +1 L (e®+1)?
. (1)

© e 1er + 12
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Apres simplification obtient

et +1 /__ e’
e —1)  (er —1)2°

3. On a :
( In(x) )' ~ g(n(@) +1) = 2(In(x))
In(z) +1 (In(z) +1)2
1

Autre fagon :

In(zx) x (z4+1)—xx1 1
On a @) +1 = u(v(x)) avec u(z) = o] et v(z) = In(x). On a v'(z) = EESIE = EFSIE
et v'(z) = 1
=
Donc
n(z) \"_ .
(ey) = @)
11
x (In(z) + 1)2
- 1
z(In(z) + 1)2
4.
v (22 +1) o
2 1 — [
( v ) 2vz? +1 ((\/E) 2\/6)
_ 2z
2vaz? +1
o
CVa? 1
( 1 ) BRCGE (1)
2 +1 (\/x2+1)2 u
ul
= 717)
_ 241
2?2 +1
B x
B 2 +1(22+1
-
(22 +1)*?
Autre fagon : On a
1 ! 9 -1/2\/ 1 9 —1/2—1 z
) = ((2*+1 ):—7><2xx+1 =
( x2+1> <( ) 2 ( ) (2 + 1)
2r 1 T _1 T 1
Exercice 5. 1. lim e, = lim w =lime*+1=2
z—=0 e — 1 z—0 et — 1 z—0
| 1 1 1 2 1
2. lim M:Iim n(@ + )>< x X —.
z—=0+ In(z24+1) 250 =z In(z2+1) =
1 1 In (z* + 1 In(X +1)—1 1
Or 1imM = 1et lim n(x2 ) = lim nX +1) (ot X = 22 )et lim — = +oo, dout
z—0 x z—0 X X—=0 X z—0t X
In(z 4+ 1)
= 400

o0+ I (x2+1)
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3.
1
lim In(z + 1) — lim In(z(1+1))
z—4o00 In(z z—+00 In(z)
. In(z)+In(1+2)
= lim
T+ oo In(z)
1 1
= lim <1+ n(1+$)>
T—r+00 ln(x)
=1

1
Car lim In (1 + ) =0et lim In(z)= +oo.
x

T—+00 T— 00

4. On a

In(e®+1)—z=In(e"(1+e ")) —=x
=In(e”)+mn(l+e*) -z
=z+hln(l+e®) -2

Donc lim In(e*+1)—z= lim In(l14+¢ %) =0.
T—r+00 T—r+00
2 _ 21 1— 211 —
500 YOl Vet l-o) (Verdlte) o ooes o (VERT-VDWERTED
Ve Va2 +1+z Vr+1+x
1

NaaE:

Donc

y vzl +1l—=a 5 vVr+1+x
im ———— = lim ———
z=too /o +1—/x 2=t /224142

NERGEEES!

e i+ L4141

1
1 1+2+1 ViZ+1—
Or lim vr_ lim —=0et lim ~———— =2.Donc lim M:
r—+oo I z—)-i—oo\/f T—+o00 1+l+1 z—+o00 \/a + _\/E

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