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Fix —eco < a < b < oo, f : (a,b) — R twice-differentiable.

1. We say f is convex around xg € (a,b) if f"(xp) > 0; we
say f is concave around xg if £ (xg) < 0.

2. We say x € (a,b) is a point of inflection of f, if for some
6 >0 such that a <xp— 6 <xo+ 86 < b, f'(y),f"(z)
have different sign for any y € (xo — 8,x0) and any z €

(x0,X%0 + 6). In particular, at such a point of inflection,

f"(x0) =0.

Exercice I

Find the points of inflection of the following functions,
then specify the intervals on which these functions are convex,

concave, increasing and/or decreasing.
_en?

1. f(x)= ﬁe P
2. g(x) = xlog(xP), x € (0,+0) (here B > 0 is a given
constant)

3. h(x) ==, xeR.

,xeR.

Exercice I1

Compute the following indeterminate forms. Note that you
need to provide enough details/reason to support your computa-
tion.

1.

. logx
lim 08X .
x—0 cotx

2.
i 1 1
im ——= .
x—0 sinzx x2
3.
2
lim (cos2x) 3%
x—0
4.
i 1 1
im —
=1 2(1—+/x)  3(1—/x)
5.
lim x*
x—0
6.
~ x%sinl
lim —=
x—0 sinx
Exercice IIT
— 1 _ 141 _ 1 ="
L.Let up =1— 5+ 5 — 31+ + Compute

limn*)+(x, Uy.

Hint. Ler f(x) = ¢ and write the Taylor expansion of f at

x = —1. Then try to control the error.

2. Compute
n (—l)k
T
nirfwk;) k+ 1

Hint. Ler g(x) = log(1 + x) and write the Taylor expansion of f

at x = +1.



