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Ex.1) Compute the Taylor approximation of order 4 of � ÞÑ ex ´ 1 ´ sinp�q at 0.

Ex.2) Compute the Taylor approximation of order 5 of tan at 0, first by writing this

as
sinp�q
cosp�q , and then use the classic Taylor-Lagrange identity and the fact that

tan1 “ 1 ` tan2 to proceed by induction.

Ex.3) Does the function � ÞÑ
?

� have a Taylor approximation of order � (for one
� ě 1) at 0 ? And at one point � for � ą 0 ?

Ex.4) Compute Taylor approximation of order (here and so forth abbreviated as TA)
of � ÞÑ lnp1 ` �q at order 6 at 0, thanks to the Taylor-Young formula.

Ex.5) Compute these TA (where ��np�q means Taylor approximation of order �, for
one � P N, at � P Domp�q) :

(a) ��4p0q of � ÞÑ
?

1 ´ � `
?

1 ` �,

(b) ��4p0q of � ÞÑ plnp1 ` �qq2,

(c) ��4p0q of � ÞÑ lnp 1

cosp�qq,

(d) ��3p0q of � ÞÑ 1

p� ` 1qp� ` 2q .

Ex.6) Compute these limits :

(a) lim
xÑ0

ex ´ cosp�q ´ sinp�q
�2

,

(b) lim
xÑ0

1

�
´ 1

lnp1 ` �q ,

(c) lim
xÑ0

etanpxq´sinpxq ´ 1

� cosp�q ´ lnp1 ` �q ´ �2{2
,

(d) lim
xÑ0

�x ´ �x

�
, for �, � P R

˚
`,

(e) lim
xÑ0

ˆ

�x ´ �x

�

˙
1

x

, for �, � P R
˚
`.

Ex.7) Compute the TA at order 2 at 0 of � ÞÑ
ˆ

sinp�q
�

˙
3

x
2

.

Ex.8) Compute the TA at order 2 at 0 of � ÞÑ pcosp�qq1`sinpxq.

Ex.9) Compute the TA at order 2 at 0 of � ÞÑ 2

sin2p�q ` 1

lnpcosp�qq .

Ex.10) Study the possible prolungation at the point 0 of the function defined on s0, 1r by

�p�q “ 1 ´ cosp�q
tan2p�q .

Ex.11) Compute these limits :

(i) lim
xÑ0

�pex ` 1q ´ 2pex ´ 1q
�3

,
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(ii) lim
xÑ`8

ˆ

coshp 1

�
q
˙

x
2

,

(iii) lim
xÑ0

sinp� ´ sinp�qq?
1 ` �3 ´ 1

.

Ex.12) For which � P N does the function �n : � ÞÑ |�|n have a TA at order � at 0 ?
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