
Computing some differentials MA101 December 9, 2014

Computing some differentials . . . for training!

For every of the following function, you should : find and specify the domain for f , a domain
where f is differentiable (by using classic results to quickly justify the differentiation, but
without reproving the non-differentiability at the point you choose to remove), and them
compute the derivative on this domain.

If one parameter is used in the function (n P N
˚ or k, a P R for instance), then your result

could depend on the value of this parameter.

f1 : x ÞÑ lnpx `
a

x2 ` 1q ` xα,

f2 : x ÞÑ lnp
?

2 sin x ` 1 `
?

2 sin x ´ 1q,

f3 : x ÞÑ arctanp lnpxq
3

q,

f4 : x ÞÑ ex arctanpexq ´ lnp
a

1 ` e2xq,

f5 : x ÞÑ x

2

a

x2 ` k ` k

2
lnpx `

a

x2 ` kq,

f6 : x ÞÑ sinpxq
cos2pxq ` lnp1 ` sinpxq

cospxq q,

f7 : x ÞÑ arcsinp 2x2

1 ` x4
q,

f8 : x ÞÑ xpx
2q,

f9 : x ÞÑ lnptanpx

2
qq ´ x

sinpxq ,

f10 : x ÞÑ arctanpxq
x

lnp x?
1 ` x2

q,

f11 : x ÞÑ 1

4a
lnpx ´ a

x ` a
q ` 1

2a
arctan

x

a
,

f12 : x ÞÑ arctan 3x ´ x31 ´ 3x2,

f13 : x ÞÑ lnp
?

1 ` x2 ´ 1?
1 ` x2 ` 1

q,

f14 : x ÞÑ lnp
?

1 ` x4 ´ x2

?
1 ` x4 ` x2

q,

f15 : x ÞÑ
?

x arcsinp
?

xq `
?

1 ´ x,

f16 : x ÞÑ arcsinp sinpxq
a

1 ` sin2pxq
q,

f17 : x ÞÑ arctanpxx ´ x´x

2
q,

f18 : x ÞÑ xx

ex
px lnpxq ´ x ´ 1q,

f19 : x ÞÑ log
e

2pxn `
a

x2n ` 1q, with n P N
˚,

f20 : x ÞÑ lnplnpxpplnplnplnpxq ` αqqq ´ 1qqq,
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