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No documents, no calculators, no cell ectroni g
i iy . no cell phones or electronic devices allowed. Cute and fluffy pets allowed (for moral
All your answers must be fully (but concisely) justified, unless noted otherwise.
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Exercise 1 (Euler-Mascheroni Constant). The goal of this exercise is to show that the following limit:
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;x:is,ts in.R. The value o_f thls limit is called the Euler-Mascheroni constant.
ou’re given the following inequality (and you may use it without any justifications):

Vx € (-1, +00), In(1 +x) < x.

1. Preliminary question: show that
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We now define the sequences (u,)nen- and (Vn)nen- by:
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2. Use the result of the preliminary question to determine the variations of the sequences (tn)nene and (Un)nen-

3. Show that the sequences (n)nen- and (Un)nen: are adjacent sequences.

4. Deduce that the limit y exists, and explain why
1-In(2) gy <1

Exercise 2. \/
1. Recall (without any justiﬁcaﬁons) the do
aximal subset D of R such that for all x € D the

main, the range, and the graph of the function arccos.
2. Give the m following expression is well-defined:
arccos(e” — 1).

Fust to be sure: the set D you obtain should be a neighborhood of —°.

We hence define the function f as:
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x +— arccos(e* — 1).

3. Determine, as concisely as possible, the variations of f.

4. Compute the value of the limit:
¢= lim arccos(e* —1).
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Give all the necessary justifications.

5. Determine the range of f. Give all the necessary justifications.



t to be sure, £; € RY)
mit £, with & = |£;] to show that there exists & > 0 such that

Vx € (0,6), g(x) < 0.

following limit:
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Vx € (M, +00), g(x) > 0.

(E.) possesses at least one solution inR%.

cases, you're only asked to do one of them; that is, you're free to choose the hypothesis you drop; Spec e

ter example, and the corresponding graph.



