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Exercise 1 Elements of solutions Marks
(7 points)
a) | f is continuous on J 0.25
b) | f isstrictly decreasing / 0.25
©) | im f(X)=—00 ccreriieiiiiiniiiiiiri i 0.25
! 0.25
lim f (X) =400 sereiiiieiintiiiiiiie i,
0.25
1- lim 1) L | N
x——00 X
d) | The line of equation x =1 is a vertical asymptote to the 0.25
CUIVE (C)eiiviiiiiiiiiiiiiiiiiic i
The x-axis is an asmptotic direction to the curve 0.25
Part I
(O,
e) | Variation table of f. 0.25
0.25
2) Wehave: VxelI f"(x)= = 11) (< 0), so the curve
. —
(C) is concave.
b) | Representative curve (C). 0.25
a) | f is continuous and strictly decreasing over Iso f isa 0.25
bijection from I to f(I)=R
3-
b) [VxeR f'x)=1-¢ 0.25
¢) | The Verification. 0.25
We apply the bijection’s theorem to the function 0.5
1- x+— P (x)—1 on the interval [O; 1] .
PB(x)=1<x"+2x—2=0,wefind a=3—1....... 0.25
= 0<3-1<1
parert | [ OSYRTIS L 0.25
xn+1 0.5
a) | £(x,)=1+— (>1)
3 For n>2 ,wehave: P, (x,)>1=x,>x,,, ,sothe 0.5
b
) sequence (x,),., 1is strictly decreasing .
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The sequence (x,),, is strictly positive (by II-1-), in 0.25
©) | add it is strictly decreasing then its first term is an upper
bound .
a0 The sequence (x,),,, is strictly decreasingand Ois a 0.25
lower bound , so it is convergent.
— 0.5
Vel fla)=—t
! 2 g 1=X"
a) | Vxel P(x)=1+4+x+x"+...+x"" =
—x
so Vxel f"'(x)z —*
1—x
2 n n 0.25
b) | Vxe[0,a;Va>2 |fi(x)|< i <> <=
l-x"1—x 1-a
, o 0.5
Wehave : Vr€[0,0] |fn(t)| < %0 forx €[0,0] we
—Q
have by the means’s inequality : fxf'(t)dt <
0 y the means’s inequality :| | 1, ==
4- o
Or x<a <1 so we obtain :|fn(x)|§1—
—a
we can also use the MVT
o” 0.5
Wehave : x, E[0,0L] so |f,(x,)| <—— Hence
-
d) n n
|f B )| S —— or : | £, )+ < ——
11—« -«
" 0.5
( by framing II-4-d). we have liT " =0 (
=100 —
O<ax<l)so lim f(x)=—1.
e) n—+o0 "
then :limx, =lim 7' (f(x,)=f'(-)=1-¢" (f is
continuous on R ).
Exercise 2 Elements of solutions Marks
1- a) | F ispositiveon R* and negativeon R~ . 0.5
b) | F is differentiable on R 0.5
andwehave: VxeR F/(x)=e ? . 0.5
2- a) | Integration by parts. 0.5
1
P 1 [ Peydr=e -1 03
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3- a) | Verification. 0.5
b) | We have : 0.5
k=n-1 k=n k=n k=n
3 (n—k)F[w] - E(n—k+1)F[f] - Z(n—k)F[f]JrZF[k]
k=0 k=1 n k=1 n oy n
1&2 (k 1&2 (&
we deduce the result :u, = —EF —|-F0)= —ZF ~
N1 \n Ri=m \R
¢) | The sequence (u,),,, 1S CONVEIZENt.........ocevereruuneriereninaaeeiaiennn. 0.25
1 0.25
lim u, =f FOOAX=NE =1 oo,
n—+-00 0
Exercise3 Elements of solutions Marks
a) Verification 0.5
1 b) zi=met zy=—i 0.5
i
o) Exponential form of z + z, in the case where m=¢e 8 0.5
a) The affix of M ' is —m 0.5
2- b) The affixof N is n=— m+2+i 0.75
c) Equivalence 1
Exercise 4 Elements of solutions Marks
1- a) | Wehave: p/ A= p/(a—1)4 and (a—Dd=a" —1 ......... 0.5
Deduction :VREN @™ =1 [p] .ceeovevvvirnnnnn, 0.5
b) | By Bezout’s theorem ................... 0.5
Deduction : we use Fermat’s theorem ............ 0.5
2- a) | Wehave: 7X p—1 then 7 A(p—1)=1.By Bezout’s theorem 0.5
b) | a=1[p]= 4=7[p] 0.5
=p/7
=p=7
3- p is an odd prime number such that : p/ 4 . We have two cases : 1
if 7/ p—1 then p=1[7] andif 7X p—1 then p=7




