ESSEAR

ECOLE SUPERIEURE DES SCIENCES
DE LA FINANCE, DE L’ASSURANCE ET DES RISQUES

CONCOURS D’ENTREE EN 1¢re ANNEE — SESSION DE SEPTEMBRE 2018

EPREUVE DE MATHEMATIQUES

Durée 3h00 - Coefficient 4

EXERCISE1 5 Marks

1- Consider the sequence(u,,) defined by: uy = 0, u; = 1, for any natural number n,
Unz = SUpyq — 4Uy

Calculate U, , Uz, Uy Of the sequence(U,) . 0.25 x 3 = 0.75 mark
2- a) Show that for any natural integern, U,,; = 4u, + 1. 0.75 mark
b) Show that for every natural integer n, (un) is a natural integer. 0.5 mark

c) Deduce from the previous questions, that for any natural integer n, the gcd of (un) and(un_,_l)
1 mark

1
3-Let (V,) be the sequence defined for every integer n by: I, = u,, + 3

a) Show that(Vn) is a geometric sequence. Find the first term and the common ratio. 0.75 mark.
b) Express I, and u,, as a function of n. 0.25 x 2 marks
c) Determine for all integer n, the ged of 4™ — 1 and 4™t — 1. 0.5 mark

4- Calculate the difference(4™*t1 — 1) — (4™ — 1), and obtain the results in part 3.c above.
0.75 mark

EXERCISE 2 5 Marks
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1- Calculate P~ L and D. 0.5 x 2 marks
Prove that for every integer n, A = PXD"XP~1. 1.5 marks
2- Deduce the expression of A™ as a function of n. 1 mark

3-Calculate A% et A%, 0.75x 2 mark

EXERCISE3 5 Marks

PART A 1.5 Marks

. . . . __ 2lnx
Let V be the function defined on ]O ; +oo[ by :V(x) = i
Inx Inx
1-) Show that for all X greater than or equal to 1, 2z <V(x) < " 0.5 mark
3 Inx 3 Inx
2-) Evaluate | = flz ~z dx and | = flz — dx; 0.5 mark

3
3-) Deduce the interval within which K lies given that K = ff V(x) dx.0.5 mark

PARTB 3.5 marks

eX—
eX+

f denotes the numerical function of the real variable X defined by: f(x) = x — 1 and (C) its

representative curve in an orthonormal frame. Units on the axes: 2cm.
1- Give the variations of the function f and draw the variations table. 0.75 mark

2 2e™%

2-a-) Show that for all real X, we have:f(x) — (x — 1) = At1 = Tto—% 0.25 mark

b-) Show that the lines (D) and (D ') of respective equations:y = X -1 and y = X + 1 are asymptotes to

the curve (C) of the function f. 0.5
mark
c-) Draw the lines (D); (D ') and the curve (C) of f in the cartesian frame. 0.5 mark
a-) Show that f admits on R a reciprocal (f_l) and give its table of variations. 0.5 mark
b-) Draw the curve (C"') off_1 in the same frame as (C). 0.25 mark
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4-Let a be a real number greater than or equal to 1. A (a) denotes the area in cm? of the part of the

plane bounded by the curve (C), the line (D) and the lines of equations X =1 and X = a.
a-) Calculate A (a) and calculate the value of A (2) correct to the nearest one hundredth. 0.5 mark

b-) Calculate the limit of A (a) as a tends to + <. 0.25 mark

EXERCISE4 5 marks
A bag contains 8 balls of which 5 are black. We draw at the same time 6 balls from the bag.
1- Calculate the probability of obtaining exactly 3 black balls. 0.5 mark

2- We repeat 10 times consecutively in an identical and independent manner the random withdrawal
of 6 balls at the same time from the bag.

Calculate the probability of obtaining exactly 6 times, 3 black balls at the end of the experiment. 1.5
marks

3- We draw n times consecutively in an identical and independent manner 6 balls from the bag.

Calculate the probability P, of event E: "obtaining at least one time 3 balls of black colour". 1.5

marks

4- Find the minimum value of n for which the probability of E is at least 0.95. 1.5 marks

ESSFAR, une école de GEDUQUE SA, autorisation N°17/08298/MINESUP/SG/DDES/ESUP/SDA/AEQ
Rue 1504, BP 35364, Yaoundé Omnisport Mfandena
Web: www.essfar.com // Tel : (+237) 242 00 63 73 / 650 80 62 63 / 650 80 62 54



