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Question 1 : [3+3+3=9]

1. Construct a sequence (un)n in Qc which converges to 1.

2. Construct an increasing sequence (vn)n in Qc and a decreasing
sequence (wn)n in Qc which converge to 1.

Question 2 : [3+3+3+3=12]
Study the convergence of the following series

1.
∑
n≥1

1

n2 + cos(n2)
;

2.
∑
n≥1

2n+ 1

n2 + 2n+ 3
;

3.
∑
n≥1

1 + 2n

1 + 3n
;

4.
∑
n≥2

sin(n) ln(n)

n2
.

Question 3 : [3+3=6]

1. Prove that the function f(x) = 2x+ cosx is increasing on R;

2. Compute f([0, π]).

Question 4 : [3]
Consider the function f(x) = x3 − 3x2 + 4x− 1.
Prove that there exists a unique c ∈ [0, 1] such that f(c) = 0.
(Hint: Prove that f is increasing.)

Question 5 : [3+3=6]

1. State Rolle lemma.

2. Let f : [a, b] −→ R be two times differentiable function such that
f(a) = f ′(a) and f(b) = f ′(b). Consider the function g defined by:
g(x) = ex(f(x)− f ′(x)).
Apply Rolle’s lemma to the function g to prove that there exists
c ∈ (a, b) such that f(c) = f

′′
(c).

Question 6 : [3+3 =6]

Recall that sinh(x) =
ex − e−x

2
and cosh(x) =

ex + e−x

2
.

1. State the Taylor formula of the functions (sinx − sinhx) and
(sinx. sinhx) at order 3 at 0.

2. Compute limx→0

(
1

sinx − 1
sinhx

)
.
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