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CATALOG
First part: multiple choice questions

For each question, mark the box corresponding to the correct answer. Each question has exactly
one correct answer.

1
Question [QCM-inf-sup-E] : Let A be the subset of R defined by A = {m >0 : cos(—) > 0}.
x
Then

B ivfA=0 DsupA:E [ JsupA=0 Dian:%

2

Question [QCM-complexes-B] : Let S C C be the set of solutions of the equation z? = 2? among

the complex numbers. Then:

[[]8={-1,+1,—1i +i} []s=0
B 5s={:<C:Re(z)=0o0rIm(z) =0} []s=R

Question [QCM-1limsup-liminf-B] : Let (z,,),>1 be the sequence defined by z,, = V7 if n is even
1

and by z, = — if n is odd. Then:
n

- limsupz, =1, and liminf z,, =0 I:l limsup z, = liminfx, =0
n—o00 n—0o0 n— o0 N0
D limsup z, =0, and liminfz, =1 D limsup z,, = liminfx, =1
n—00 n—00 n—00 n—oo
Question [QCM-serie-B| : Set A := —%. Find the convergent one out of the following series:

/A4 1\ > 1 \n» 2 (=)t |
> () 00X (=) HX 5 HXm=
n=1 n=1 n=1 n=1
Question [QCM-serie-parametre-B] : Let s be a real number, and let (b,),>1 be the sequence
1 1 G
defined by b,, = — if n is even, and b,, = 55 if n is odd. Then the series Z b, converges if and
n n

n=1

only if
-S>1 |:|5>l Ds>0 |:|5>2
2

Question [QCM-suites-recurrence-B| : Let (ay),>0 be the sequence defined by ap = 2, and
O+l = % + %\/San — 7, for every n > 0. Then:

Dlimanzl Dliman:—i—oo
n—00

n—oo

- 7L11_>Igo ap = 2 |:| the sequence is divergent
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Question [QCM-limite-prolongmt-B] : Let m € R be a real number, an let f : R — R be the
function defined by

.9
_sin’@) e o,
1n(1—|—2:c2)
f@)=qm ifz=0,
r+1
_  if 0.
2 +3zx+1 =

, then f is left continuous but not right continuous at = = 0.

1
2

|:| Ifm= %, then f is right continuous but not left continuous at = = 0.
1

Second part: true/false questions

For each question, mark the box (without erasing) TRUE if the statement is always true and the
box FALSE if it is not always true (i.e., it is sometimes false).

Question [TF-inf-sup-B] : Let A C R be a bounded set, and let B := {x € R
x is an upper bound of A}. Then inf B € B.

B TRUE [ ] FALSE

Question [TF-complexes-C] : Let z # 0 be a complex number with argument Z Then, the

argument of the complex number — is —g.
z
B TRUE [ ] FALSE

Question [TF-fonction-etc-B] : Let f : R — R be a bijective function. Then f is strictly

monotone.

[ ] TRUE B rALsE

Question [TF-induction-suites-limites-A] : Let (x,),>0 be the sequence defined by z¢ = 2,

and x, = x,—1 — —, for every n > 1. Then (x,),>0 is convergent.
n >

[ ] TRUE B rALsE
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Third part, open question

Answer in the empty space below. Your answer should be carefully justified, and all the steps of
your argument should be discussed in details. Leave the check-boxes empty, they are used for the
grading.

Question 12: This question is worth 5 points.

I:lo D1 |:|2 |:|3 |:|4 -5 Do not write here.

Consider the recursive sequence given by z,, = \/%:rn_l — % and xo = 2.
(a) Show by induction that z,, > 1 for all n € N |2 pts].

(b) Show by induction that x,, is a decreasing sequence |2 pts].

(¢) Argue that li_>m x,, exists, and compute it [1 pts].
n oo



