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

1. Construct a sequence (uy), in Q¢ which converges to 1.

2. Construct an increasing sequence (v,), in Q° and a decreasing
sequence (wy, )y in Q° which converge to 1.

Question 2 : [3+3+3+3=12]
Study the convergence of the following series
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Question 3 : [3+3=6]

1. Prove that the function f(z) = 2z + cosx is increasing on R;
2. Compute f([0,7]).

Question 4 : [3]

Consider the function f(x) = 23 — 322 + 42 — 1.

Prove that there exists a unique ¢ € [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) = e*(f(x) = f'(z)).

Apply Rolle’s lemma to the function g to prove that there exists
¢ € (a,b) such that f(c) = [ (c).

Question 6 : [3+3 =0]
r_ - T —x
Recall that sinh(x) = % and cosh(z) = %
1. State the Taylor formula of the functions (sinz — sinhz) and
(sinz.sinhx) at order 3 at 0.

2. Compute lim, . (ﬁ — sinlha:)'



