Série d’exercices sur « limites et continuité »
2éme Bac SM

74

Exercice 1 :

Calculer les limites suivantes :

Jaixi+l—-ax+2 . X+ 3
ol

aeR’ » |im

+ -00
TEIXF X+ X X+
V1-cos’x

» |im
X—>—00 1-3a+ax

tanx~/tanx — sinx/sinx

» Iim » lim
x—>0* x3\X x>0 1— CcOSX
> limtan(2x).tan| x—= » lim ——.cosx
x> 4 X0 X2 41
4
. VA
S eosox _ sin(;r cosx)
» Iim . » Iim .
x——1 X+1 Xx—0 X
. Sinx— X i "_—a"x .
> I|mS \@COS [ 2 I|mM ouaelR
X_)ﬁ T X—a X—a
3 X——
3
C k 1
X< =2" 42
: kz=1: X x+3+2x -4
> lim ) > lim e,
X—>2 (3_ X) -1 x—>1 1-x
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Correction

oAatxi+l—ax+2
» |im
x> ]1—3a+ax

3a-1. . \/a2x2+1—ax+2_\/a2x2+1—ax+ 2
a ' 1-3a+ ax 1-3a+ax 1-3a+ax

ou aeR’

Pour x<0 et x#

ax
1
1+ N +1 2
3a—1_ 1-3a+ ax
ax
141 41
. NaxXi+l-ax+2 |, Tt 2
Donc lim = |lim +
X—>—0 1-3a+ ax X—>—0 38.—1_ 1-3a+ ax
ax
Et lim| —2]=o0; lim , [1+ 212=1; lim| 2710
x>-o\ 1—3a + ax X0 a“x x>0\ ax
/ 2y,2
Alors lim ax +1 ax+2=_2
x>-o  ]1—3a+ax
> lim VX+3
o x+\/x+\/§ +x+1
Soit x>0 ;ona: [X+3 = !
\/X+\/X+\/;+ X+1 x+\/x+\/§ N JVX+1
JvX+3 X+3
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1

\/x+\/x+\/§+ X+1
X+3 Vx+3
B 1
\/ X +\/x+\/§+ X+1
X+3 X+3 \/x+3
B 1
1 1
“+
X X xJx \/x+1
+ +
X+3 (l 3) X+3
+7
X
Donc lim X+3 = |im !
TEIXEXEIX AL T 1.1
X X XX \/x+1
+ +
X+3 ( 3) X+3
1+—
X
1 1
X Jx X+1
or lim ——=1: lim XXX _get im . [X*= =1
x>+ X 4 3 X—>+<0 ( 3) x—>+0 \| X 4+ 3
1+—
X
Donc lim [X+3 %

> Tk dxa VX + X1

. tanxa/tanx — sinx./sinx
» |lim -
x—07% X \/;

Pour tout XG}O;%[ -ona: sinx>0 et tanx >0 ; donc sinx =+/sin’x et tanx = +/tan’x

Do tanx~/tanx — sinx+/sinx _ Jtanx —fsinx
x*\x x*\x
(\/tanx - \/sinx)(tanx +sinx + \/taW\/sW)
x°\/x
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(\/tanx —~ \/sinx)(tanx +Sinx + \/sinxxtanx)
x3/X
[‘Smx—\/sinx](tanx+sinx+\/sinxxtanx)

COSX
x3/X
1 ) -
—1 |{ tanx + sinx + ~/sinx x tanx
\/COoSX j( )
x3x
\/sinx(l—\/cosx)(tanx+sinx+\/sinthanx)
x3\/§(\/cosx)
\/sinx(l—\/cosx) (tanx+sinx+\/sinthanx)
— X
XZ\/;(\/COSX) X
(1—cosx) Jsinx

X
5 ) -
X tanx sinx SInX tanx
\/; X + + X
X X X X

(1+Jeosx) Veosx

=

Donc

1—cosx) ~/sinx
. tanx~/tanx — sinx/sinx X J_ tanx sinx  [sinx tanx
lim = lim X + + X

x->0" x*y/x o (1+ cosx)\/ COSX X X X

1- cosx sinx
[tanx sinx sinx tanx ]
+ + X

X X X

= Iim+
x>0 (1+ cosx COSX

£t "m(l—cosx)zi - lim tanx _ . smx_l_ lim %

x—0* 2 2 x=0" X x—>0+ X x—0" (1+ /COS ) ’COS

X
. tanxa/tanx —sinx+/sinx 3

D’ou lim

x—>0" X \/; 4
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x=0  1—COosX
On sait que : (VxeR) ;1—cosx >0

Sonc Jl—cos(xz) _ 1—cos(x22)
1— cosx \/ (1—cosx)

l—cos(xz) X2

= > X
X 1— coSx
2 1—cos( x® _
Et lim—% = lim—t =2 : lim #am 1-cost 1
x>01—cosx x—01—COSX x—0 X2 t—0 t2 \/E
X2
1—cos( x?
Do lim ( )=|imix2=J§

x—0 1—cosx x—0 \/E

> i?[tan (2x).tan ( X — %D

On poset=x—% ; alors x—>%:>t—>0 et 2t+%=2x

Ona: Iin;(tan(Zx).tan(x —~ %D = Iti_r)r(')l[tan(Zt + %) .tan(t)j

X——
4

(1
(
1 1 tan(t)

=lim| = )
9| 2 tan(2t)
\ 2t

. tan(2t . tan(t

t—0 2t t—0 t
Donc lim tan(2x).tan x—Z _1

x—)ﬁ 4 2
4

» lim ———.cosx

\x\—>+oox +]_

On sait que pour tout xe R ;|cosx|<1
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X
X2 +1

Donc |cosx| < < 0<|5—cosx|<

X2 +1 x2+1

X +1‘

Et lim =0

|X|>-+o0

x?+1

cosx=0

D’ou lim

X|—>+00

cosx|=0<> lim —

? X0 X2 41

X +1

o sin [COS(ZX))

X+1

( )
sin cosﬂx) sm[cos(”x)) cos(”x)
L 2 _ 2 o 2

Xx—>—1

Ona:

X+1 T Xx+1
Ccos| —X
2
. T
sin| cos| —Xx COoS Ex
2 ) 2
.etlim——~=,
x>-1  X+1

Calculons lim
x—>-1 T
cos| — X
2

e On pose : X:cos(%x) ; x—>-lalors X >0

. T
SII’][COS(X)) .
Doir lim 2 )) _jimsin(X) _,

x—-1 ( T ) X-0 X
COS| —X
2

eOnpose: X=x+1=>x=X-1; x—>-1lalors X -0

M _ cos(Z(X —1))

X+1

D’ou lim

x—>-1
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T
cos| = x
(2 )_

Donc Iim——Z
x—>-1 x+1 2
. T
sm[cos(zx))
D’oi: lim =z
x—>-1 X+1 2
_ sin(zz cosx)
» lim
Xx—0 X

sin(yz cosx) sin(n COSX —7z+7z)
Pour tout x=0o0n a: =
X

_ sin(ﬁ(\/c);? —1) + 72')

_ —sin(n(\/ﬁ—l)) § n(\/@—l)

ﬂ(\/ﬁ—l) X

—sin(ﬂ(\/@—l)) (cosx-1) X
7r( COSX —1) X Jeosx +1

_ —sin(n(\/ﬁ—l)) _
EtOlegg ﬂ(\/ﬁ—l) =!<ILT<]) X

En posant X = n(\/cosx —1) ; x> 0alors X >0

o liMm——=0

x>0 \/cosX +1

_ sin(;r cosx)
Donc lim =0
x—0 X
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. sinx—~/3cosx

» |im pe
T

X—)E X_i

3

_ 2 1sinx—\/gcosx
_sinx—+/3cosx (2 2

Pour tout x # %on a:

T T
X—= X—=
3 3
T . . T
2| cos| — [sinx —sin| = [cosx
oo 5 Jomemsi 5 Jos
B T
X_i
3
Zsin(x—”)
- T
X_i
3

On pose : X=x—% ; x—>% alors X >0

. V4
) Zsm(x—)
Donc "rgsmx—\@cosx = lim 3

T
x>3 X —— >3 X ——

3 3

_lim 2sin(X) )

X =0 X

.. sinx—~/3cosx
Par suite lim pu =

X—)g X_i

3

2

ax'—a'x
» lim—— ouaeR
x>a X —a
On considére la fonction h définie surR par : h(x)=ax"-a"x

H est une fonction polyndme donc dérivable sur R ; et (VxeR) ; h'(x)=anx""-a"
Et h(a)=0
ona: lim& 8% _ |im%

x>a X —a x—a
=h'(a)
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=ana"-a"

=(n-1)a"
Donc lim aXn_ﬁnX:(n—l)a”
X—a X—a
Zn:xk—2”+1+2
» lim*L

Xe>2 (3_ X)n+l _1

n n
X' =1
Pour tout neN :ona: Zxk=xx
=) x—1
Xn+1_X
x—1

(somme des n premiers termes d 'une suite géométrique de raison x)

Xn+1 —X

_2n+1+2

Donc Y xf-2"142=
kz:;’ x—1

n+1

X=X e
- X=1 _(2 1_2)

_ x”*l—x—(2”+l—2)(x—1)
B x=1
x”*l—x—(2”+1x—2”+1—2x+1)
X—1
X = 20— (27X = 2% 2™ + 2 - x)
x—=1

Xn+1_2n+1 _ 2n+1_1 X—2
_( )-(2-1)(x-2)
B X-1
(=) (X2 4 20) = (27 - 1) (x - 2)
B x—1
_(x—z)(x”+2x“-1+---+2“)—(2”+1—1)(x—2)
B x—1
—(x—Z)[(Xn +2x”1+---+2”)—(2”+1—1)J

x-=1

Etona: (3- %)™ -1=((3-)-1)((3=x)"+(3-x)""+-+1)

=_(x_z)((3_x)“+(3_x)“-1+...+1)

www.guessmaths.co E-mail : abdelaliquessouma@agmail.com WhatsApp : 0717467136



http://www.guessmaths.co/
mailto:abdelaliguessouma@gmail.com

VUUVUUUUUVUUUVUUUUUUUUUUUUUUUUUUUUVUUUUUUUUUUVUUUUUUUUUUUUUTT

X" 42X 42" ) (2™ -1
Zx —2m™ 42 (X_z)[( x—l) ( )J

Donc lim £ = lim

S (3-x)"-1 2 (x=2)((3-%)" +(3-x)" T+ 41)
(x”+2x”‘1+---+2”)—(2”+1—1)

(O R O

(2"+2"+-+2") = (27 -1)

B —(1”+1”‘1+---+1)

_ 2'(n+1)-(2"-1)

- (n+1)

2"(n+1)—2x2"+1

(n+1)

__(n-1)2"+1

(n+1)

4n+1 _
>Iimx \/x+3+2\/§ 4

Xl 1_ X3n+2

Soit xeR* ;ona: x4”+1\/x+3+2\/§—4=x4“+1( x+3—2)+2x4”+1—2+2\/§—2

= x“”“( X+3— 2)+ 2(x4“+1—1)+ 2(&—1)

=x4”+1(m+2)+2(x D3 +2( - +11j
~ (x- 1)[ M) r )

x+3+2 0

3n+l

Et 1-x*™ =—(x— 1)Zx

4n+1 2
1 2
(X )[ x+3+2+ gx +\/§+1]

4n+l / _
DO” Iqux );_+ :)3(3-:+§\/; 4 II 1 3n+1
X—> — X—>! _ X—]_ Xk
(x-D2,
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4n+l

X
——+2) X +
VX+3+2 kz;‘ x+1

= Ilm_ 3n+l

x—1 Z X
k=0

- X4n+1 3n+l
Or lim——==:;1im2) x*=2(4n+1) ; lim =let lim) x*=3n+2
x—>lﬂlx+3+2 4 x—1 Z ( ) x—1 X+1 x—)lZ
Y 1+8n+2+1
4n+l _ _
Donc IimX X+33+§\/; 4=—4
x—-1 1-x" 3n+2
_ 1+32n+8+4
4(3n+2)
_ 32n+13
4(3n+2)
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