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Exercise 01: Let f, g:[a,b] = R be two continuous functions, differentiable on ]a, b[, such

f(b)-f(a)

that g'(x) # 0, Vx €]a,b[, and let h(x) = f(x) — mg(x), with m = 7)o@

g() .
1- Show that there exists c in ]a, b[ such that :

and (a) #

f(c) _ f(b)-f(a) )
g gb)-g@

2- Assume that f(a) = g(a) = 0, and lim ()—l Prove that lim <2 = .

x—a g X x—a g(x)

Exercise 02: Compute the following limits by using I’Hopital’s Rule:
, x? , i 2x + 4ex i
1) lim oix ,2) llm (x — 1) tan (2 ) 3) lim ————,4) llm  [cos(2x)] *?

xX——00 x——+o00 2
Exercise 03: Prove the followmg inequality using the Mean Value Theorem
X — —y
Vx > < arct — arct < :
X Vi—— 1+ x2 arctan x arctany 1+y2

Conclude that :

X
Vx > (0:—— < arctanx < x.
1+ x2

Exercise 04: Compute the fourth derivative of the following functions in two different ways:

1 :
flx) = 1_—xz,g(x) = arcsinx sh x.

Exercise 05: Are the following functions differentiable? If so, provide their derivatives:
2x+1 ifx<1 x2+1 ,if x#2
fw={27, sl gw={ A
x“+2 ifx>1 6 Jif x=2

1
and h(x) = {xcos; Jif x # O_
0 Jif x=0

Exercise 06: 1) By using the development of Macc-Laurin with remainder of Lagrange for

n = 2, prove that, for all x > 0, we have :
x? x? x3
% x——<In(1 <X——+—-
X == n(l+x)<x > + 3

x? x3 %2  x3
o 1+X+?+§<e <1+X+7+§e
2) Deduce the value of the limit : ljm <201,

X—0 x?

3) Check your result by applying the 1’Hépital’s Rule.
Exercise 07: Let h be a function defined as : h(x) = 2v/x — Inx, we want to compute the

following limit lim 2=

X—>+ow X
1) Find the definition domain of h, denoted Dy, .
2) Prove that h has an extreme point X on Dy, . Give its type and then deduce the sign of h.

Inx
3) Show that : vx > 1: 0 <—<\/—§
nx

4) Conclude the value of the limit : lim Inx,

X—+0o X



