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Exercise [ :
Let J be a function defined near O by :

In(1 + hz) + ™ — VTF I

Ir

J(x) =
1. Give the finite expansion near 0 to order 3 of

In(1 +shz), ™™ and V1 + 3.

_ ) e )

2. Deduce the finite expansion near 0 to order 2 of f. ¥ /;, n*

3. Show that f can be extended by continnity at £ = 0 and give its extension g.

{. Show that g is differentiable at 0 and determine g’(0).

5. Determine the equation of the tangent (T') at the point of abscissa £ = 0 to the curve (C) of g, and
determine the relative position of (T') with respect to (C) in a neighborhood of the point of abscissa
z=0

Exercise II :
1. Let

J=/‘4 w
o 1—u?

(a) Find the real numbers a, b and ¢ such that

2
u® a b
1—u2_1—u+1-§-u+c

(b) Deduce that

l‘)
= —111(3-{-2\/_)—-\/—_
2, Calculate
T sin® Z i
=)
cosa:
Setting u = sinx
3. Calculate ; *; x &
K =/ 22 In(z) dz PR
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Exercise III :
Let f be the function defined by :

In(cosz) + zsinz — /1 + T+ g +1

r2

f(z) =

Calculate 3131_% f(x).

Exercise III :

1. Let & > 0. Applying the Mean value theorem for the function f(%) = arctan(t) over [z,x + 1],

show that :
1

x2 + 2 + 2

< arctan(z + 1) — arctan (z) < :
(z+1) (@) < {7

2. Deduce i -
educe mgrfw x(arctan ( + 1) — arctan (z)). o




