La Méici

M. Quet — pas d’utilisation commerciale svp
LIMITES DE FONCTIONS TRIGONOMETRIQUES

EXERCICES 7A.1
Etudier les limites suivantes :

sin(xz)

1. Ilim
x—0 X
cos(3x)-1
x—0 5x
1-cos(x
3. lim 2()
x>0 2sin“(x)
4 | sin(3x)
" x>0sin(5x)
sin(2x—8
5. Jim SN(2-8)
Xx—4 X —4
6. lim—X
x=05sin (7x)
. SIn3x+sin x
7. lim———
x=>0sin5x —sin X
8. nml—cgsx
Xx—0 X
. COS2X—Ccos4x
x—0 X
sin(mx
10. Iimﬂ
x=>1 x-1
) (1
11. lim xsm[—j
X—>+00 X
12, lim —“5“3025)“2
X—>—00 X
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EXERCICES 7A.1
Etudier les limites suivantes :

1. lim Sonpose X=x% < x=+/X.Ainsi:
x—0 X
sin( x i i i
i ( ) _ jim sm(X) - jim sm(X)xﬁ= im \/?Xsm(x)
x—>0  x N 0 /X ~JX X50 X
2
sin( x
Or I|m«/_ 0 et I|m ( )_1 donc par produit des limites : |lim E( )=O
2. IimM —>onpose X=3X < x=1X.Ainsi:
x—0 5x 3
)I(i_%cos(sx)—lz)yinocos(?) 1:)I<i£>nogcos(>>(() 1
X
5x=X
Or Iim M:o donc par produit des limites : Iimwzo
X x—0 5x
. IIm1 cos(x) . 1-cos(x) - 1-cos(x) _lim 1
- %20 2sin?(x) X—>02[1 cos (x)]_X_’°2(1+cos(x))(1—cos(x))_X—>02(1+cos(x))_4
A sm(3x)
- x>0sin(5x)
En posant X =3x, on obtient : IimM: li M_l
x—=0  3x X->0 X
En posant X =5x, on obtient : Iimw— lim sm(X) =1
x—=0 Bx X=>0 X
Ainsi : lim sm(3x)x _5X ><§=0,6 ,soit: lim s!n(3x)=o’6
x>0 3x  sin(5x) 5 x=>0sin (5x)
5. Iimw —>onpose X=2Xx-8 < x—4:1X.Ainsi:
x=4  x-4 2
lim sin(2x—8) _ lim sin(X) oy lim sin(X) s
x—4 X—4 X—-0 EX X—-0
2
6. lim _3X —>onpose X=7Xx < X:EX.Ainsi:
x=05sin (7x) 7
1
_ Ix=X _ X 3
lim — = |lim — =—xlim — =—
x>0sin(7x) X-0sin(X) 7 X=0sin(X) 7
sin3x+sin x 3><sin3x+sinx
7 fimg INASINX iy X gy 3 x4
x=0sin5x—sinx x—0Sin5x—sin x x—>o5xsm5x sin X 4
X 5X X
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8. lim Cgsx —>on part de : cos? X +sin? x =1
x—0 X
& sin? x=12 —cos® x = (1+cos X ) (1—cos X
.2
sin_X =1-cosX
1+cosx
sin? x
1-cosx 1 sin? x sinx) 1
Ainsi @ lim =— :|imwz|im2—=|im( ] x
x>0 x x>0 x x—0 x (1+cosx) x—0\ X 1+cos X
Or: Iimwzl,donc:
x—=>0 x
. 1-cosx .. 1 1
lim 5 = lim ==
x>0 x x>014+cosx 2
. C0s2x—cosdx .. cos2x—-1-cosd4x+1 .. cos2x—-1 cosdx-1
9. |Im—2=|lm 5 =lim > - 5
x—0 X x—0 X x—0 X X
Or: “ml—cgsle donc :
=0 x 2
. cos2x—-1 cos4x-1 .. cos2x-1 cosdx -1
lim —— > = lim 4x 5 —-16x 5
Xx—0 X X Xx—0 (ZX) (4X)
On pose X=2x et Y =4x
Iim4><COSZX2_1—16><COS4X2_1:4>< lim cos)é—l_16>< lim cos\g—l
X—0 (ZX) (4X) X—0 X Y—0 Y
=4x —1 -16x —1 =-2+8=6
2 2
. sin(nx) .
10. lim —>onpose X=x-1 < x=X+1. Ainsi:
x=>1 x-1
sin(mx sin(m(X+1 in (TX+ —sin (X
i S _ iy SNECED) g sin(@Xim) (e —sin(aX)
x=1 x-—-1 X—0 X X—0 X X—0 X
—sin(nX
= lim (n )xn —Ixt=—m1
X—=0 TEX
) (1 1 1 . .
11. lim xsin| = >onpose X==— & X=—.Ainsi:
X—>—+00 X X X
lim xsin(ij: lim 1sin(X)=1
X—>+00 X X—=0 X
12. lim —‘5_(:025)(_2 —>pour tout réel x :
X—>—00 X
-1<cosx<1
< 1>-cosx>-1
& 6>5-cosx>4
= \/52\/5—cosx2\/z
= \/6—22\/5—cosx—220
- \/62—22\/5—COZSX—22%
X X X
) [
or: lim 2 = lim JE_Z:O,donc par encadrement : _lim No-eosx =2 La Mcrci

x—>—0 y2 x>0 y2 X—>—00 x2
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cos x—1+1— 1+sin?x 1+ \/1+sin2 X

X
2 -
X 1+\/1+S|n2x

—sin?x

13. | 5 =1lim 3 = lim 5
x—0 X x—0 X x—0 X
.2
. cosx—1 1—<1+5'” X) . cosx—1
= lim > = lim
x—0 X

2
x2(1+\/1+sin2x) x>0 x

cosx—l_(sin sz 1

= lim
x>0 x2 X ) 1+ \/1+sin2 X
Sl
2 1+1
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