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2 ANNEE CMS TOME 1

CHAPITRE 1

CALCUL DANS IR (Activités)
L.

Activitél
N Z ID Q R
2,5 & & e = €
12 € € € € €
2 & € & € €
3
J5 3 2 & & €
_Q € € € €
7
4 & & & & €
5 & 3 € € €
8
J3 ¢ ¢ & & €
K2
Activité 2
a)
e 3eID [F] ge D [V]
e -23eQ [V] -23eZ [V]
« J36eN [F] 6.13¢ ID [F]
e 198¢Q [V] J1eQ [F]
3 27 2
.« = % ~—¢N [F ~eID|[F
leq [v) CeN [F] ~c ID[F]
b)
« Ncip [V] Z<Q [V]
« QcIp [F] QcR [V]
Activité 3
1)
1 11,1 1t 1t 1 1 1 1
¢ —t—+—=—+—+—-=1 —t—t—==X(=+=—+—)==Xl=—
6 4 6 12 2 2 3 6 2
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2 ANNEE CMS 5 TOME 1

1 11 1 1 1
2) —+—t+—t—=—+—-=
2 4 6 12 2 2
3)
111 1 1 1 1.1 1
——F—t—==X(=+—+— —)_— =—
4 8 12 24 2 2 4 6 2
1 11 1 1 11
¢ —t—t—F+—+—=—+—=1
2 4 8 12 24 2 2
Activité 4 -

1 —t— 1.1 +i+—1—_1 Le (Voir I'actIV|te 3)
2 4 g8 12 24

Activité 5
1) Il suffit de remarquer que le chiffre des unités du produit des moyens est différent du chiffre
des unités du produit des extrémes : a #b

2) a=1,7320508079469283 155546416123341,b =1,73205080794604567 15789731760687
Activité 6

6.4 6,33 39
S L -12.011 1 -12 11
E= 114 __ 11 4 __ 11 4
6+2 £+22 28
0 6.1 " S5 6,111 S B 11
816 11 544 408 11 544 20411 ' 544
—12x4 39 _1 -9 -9
11x4 114 44 44
=E=—7%""37958 1 5 -1 71_1 -0 7
T XX —— Xt X — +
3%x68 11 11 544 68 11 117 136 11x136 11x136
-9
g 44 _ 9 1496 _3x3 A4X34 4 34-102ans
3 44" 3 44 3
1496
Activité7
(1+—)><(1+ )x XA+ 1 —)x 1+ —1—-)—§><i ..><2003><2004=2004=1002
2002 2003° 2" 3 2002 2003 2
Act|V|te8
M_, 155
! 9 3
Masse 15 50 70 80 55 145
Allongement | 9 30 42 48 33 87
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2 ANNEE CMS TOME 1
Activité 14

1) B~-9A4=100...005-999..99=6

2) AXB+1=AX(OQA+6)+1=94> +6A+1=(BA) +2x3A+1= (34 +1)*

= AXB+1=(333...34)* ((n-1)fois le chiffre3)
Activité 15
1) (0,3)* -0,3=0,09-0,3=-0,21< 0= (0,3)* < 0,3
2) a)

« [’aire de ABCD est :a”

e L’airede ABEFest:axl=a

b) L’aire de ABCD est plus petit que celle de ABEF= a® < a
3)

e d’—-a=a(a-1)

a0 , s
o (O<a<l=> = ala-1)<0=>a —-a<0=>a <a
a—1=<0

a>0 ) )
4)az1=> =2ala-1)20=a" -a20=>a" 2a

a-120
5)
e O<a<l=<0<Va<l=Wa)Y<JVa=a=<Va
o azl=Vazl=WayzJa=azVa
6)
a) V2-1-1=>@2-12=v2-1
b)0~< 0,34 <1=> 0,34 < /0,34
c)—7—>1:>l>-\/z
3 3 3
2 1 1 1
dVzeR:1+x*21=0< ><1= ~< ;
1+x 1+x 1+x
Activité 16

0<x=<1=+/x +=x alorslel00°™ chiffre dev/x ne peut pas étre inférieur a3 9 c’est donc 9
Activité 17
1)
3) OA=a>1=>0A= OB
b)

e Thalésdans letriangle OAJ: OB _OI OB 1 1

0] ©0A 1 a a

) 0A>-OB::>a>l
a
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2 ANNEE CMS

TOME 1
2)
0Q'>1
a) =0Q'>O0P
OP=a<1
b)
o Thalés dans le triangle 0QQ : op 0P3 1 OQ'--I-
0oQ' 0Q 09Q' 1 a
° 0Q'>0P:>l>a
a
Activité 18
§>1
21 23 68
a) ="
68 21 88
—=<1
88
0,062 62 5,34 _ 534 5,34 0,062
b)——=—<1 et — >l
0,07 170 429 429 ,29 0,07
c)
3+4/5 3+4/5
34245 34545
1+3 %2
) J— 1+\/§>-2 \/— 1+\/_
2—J§<2 2
1+\/—

. 2 PN A 1+\/§>3+£
3445 T odz 342405
3+2J—

Activitél9
o —2<a<3=>-2+4<a+4<3+4=>2<a+4<7
o —2<a<3=>-2x2<2a<3x2=>-4<2a<6

o -2<ag<3=>-3L<-ax<?2

—3<-q<2=-3%x3<-ax3<2x3=>-9<-3a<6=>-9+5<-3a+5<56+5
= -4<-3a+5<11

Activité20

1

5,2

e 52<L<53=>—%<

! <
53

-

= 6,12xL < S><1316,96><—1—:> 3,04<1<3,26
5,3 L 2

5,2 5
$<16,96 ’ ’

Activité21
1) Laire du carré bleu est supérieure a la somme des aires des quatre triangles

xy

3x2+y224x—2—:x’+y222xy
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2 ANNEE CMS TOME 1
2)
2 Rty
a)Vx>0:x+—1——2=x o2 G S0 v 0ixelzo
X X X X

2, .2 Y
b) Vx>0,Wy»=0: 242X Y 72 _(XZ¥ 5 6 Antrement voirl)
y x Xy Xy

:>Vx>O,Vy>0:£+122

y X
<)
. ‘v’x>0,‘v’y>—O:(x+y)(l+l)=1+£+l+1=2+—)—c-+~)i

Xy y X y X

e Var0Vy»0: 242300040 s an ey telyna

y X y X Xy
d) Va>-0,‘v’b>—O,‘v’c>—0:(a+b+c)(—1—+l+—1—)=1+£+£+2+1+2+£+£+1

a b c b ¢ a c a b

:>Va>-O,Vb>-O,‘v’c>0:(a+b+c)(—1-+l+l)=3+(£+2)+(£+£)+(—C-+2)
a b c b a c a b ¢

3Va>0,‘v’b>0,‘v’c>—0:(a+b+c)(l+%+l)23+2+2+2
a C

= Va >0,Vb>-0,Vc>—0:(a+b+c)(l+~;—+-1—)29
a c

Activité22

(Wa+b)Y =a+b
(Na+b)* = (Wa) + b)Y +2ab =a+b+2ab

= a+\/5)>-«/a+b (Va>0,Vb>0)
1 _(l+l)_ 1 _l_l_ab—-b(a+b)—a(a+b)__ab—ba—bz——az—ab
a+b a b a+b a b ab(a+b) ab(a+b)

2 2
L ALy _a+b+ab  vaie R VbeR)
at+tb a b ab(a+Db)

:>—1—<(l+l) (Vae R,Vbe R)
a+b a b

= (Wa+vb)* = (a+b)* (Va=0,Vb = (

=

Activité23
o x=m+m>—0 y=2m>0
e x?=2003+2005++/2003 x~/2005 = x* = 2x 2004 +/2003x 2005
= x® =2x2004+./(2004 —1)x (2004 + 1) = x* = 2x 2004 ++/2004> —1
o Yy =4x2004

e 20047 = 2004% —1=/2004> > 2004* —1 = 2004 >~ V20047 —1 = 2x 2004 > 2x~/2004° -1

= 2%2004 +2x 2004 = 2x 2004 + 2X~/2004% —1 = 4x 2004 >~ 2x 2004 +2x~/2004* ~1
=y =%
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2 ANNEE CMS » TOME 1

y2>x2
e 1y=0 = y>x= 22004 >+/2003 ++/2005
x>0
Activité24
1)
a)
e AB=AH+HB=a+b
. OC=0A=AB_ath
2 2
b) 0H~0A—HA—a+b—a—a+b—2a—b—a
2 2 2

c) OC*=0H?+HC?> = HC*=0C?-0H’
a+b, ,b—a a+b b-—a a+b b-a

::>HC2= - 2-_—‘ “+ = b
(2)(2)(2 2)(2 2)a
:>HC=J¢E
d)
. OCZHC:»“;sza—b
atb, a’+b*+2ab . .
. ( 3 ) = 2 :(a+b)2_\/z)2=a +b +2ab_ab=a +b +jab—4ab
(Vab)* = ab
2 2_ _
2 4 2 2
atb , Jab >0
2) {a+c_>_«/21?20 :>a+b><a+c><b+cz abX\/a_c-X\/b_E
2 2 2 2
b’;czx/l;zo
= (a+b)a+c)b+c)=84/ (abc)* = (a+b)a+c)b+c)=8abc
Activité25
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2 ANNEE CMS TOME 1
1)

a)
e |négalité triangulaire dans le triangle MCl : MC < MI +IC
e Inégalité triangulaire dans le triangle ABl : BI < A+ AB=BM + MI < Al + AB
b) {MC <SMI+IC

BM + MI £ AB+ Al

= BM +MI+MC<MI+IC+AB+ Al

= BM +MC < AB+ Al +1C = BM + MC < AB+AC
2)

¥
1
3
+
t
3
i
i
e
'
=
s
1.
1
’
i
I

R —
'
§
)
h

[P S

ST SN U £ S T T WHEQH Mgy e

e [négalité triangulaire dans le triangle MAK : MA < MK + KA

e [négalité triangulaire dans le triangle BCK : CK < BK +BC = CM + MK < BK + BC
{MA <MK + KA

[ ]

CM + MK < BK + BC

=>MA+MK+MC<MK+KA+BK+BC

=>MA+MC<L<BC+KA+BK =>MA+MC<AB+BC

e |négalité triangulaire dahs le trivang‘Ie MBJ : MB < MJ+JB

e |négalité triangulaire dans le triangle AC) : AJ <CJ+AC =AM +MJ <CJ +AC
{MB <MJ+JB

®

AM +MJ <CJ+AC

=>MB+AM +MJ <MJ+JB+JC+AC

=>MB+AM < AC+JB+JC=>MB+AM <BC+AC
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2 ANNEE CMS TOME 1

Activité26

o Inégalité triangulaire dans le triangle AOB: AB< AO+OB
o Inégalité triangulaire dans le triangle COD : DC < CO+OD

. DC<CO+0D ,
= AB+DC £(CO+0OA)+(OD+0OB)= AB+DC<AC+ DB

AB<AO+OB

e Inégalité triangulaire dans le triangle AOD : AD< AO+OD
e Inégalité triangulaire dans le triangle COB : BC <CO+OB
{AD <O0A+O0D

= AD+BC £(CO+0A)+(OD+0OB)=> AD+BC<AC+DB
BC<0OC+0OB

AC+BD = AB+DC
. = 2(AC+BD)2AB+BC+CD+AD
AC+BD 2 AD+BC

= 2(AC+BD)22p=>AC+BD2=2p
e Inégalité triangulaire dans le triangle ABC: AC< AB+BC
e Inégalité triangulaire dans le triangle ADC: AC< AD+DC

AC<AB+BC
. = 2AC<AB+BC+CD+AD =2AC<2p=AC<p
ACLAD+DC

e Inégalité triangulaire dans le triangle ABD : BD < AD + AB
e [Inégalité triangulaire dans le triangle BDC: BD < DC + BC
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2 ANNEE CMS TOME 1

BD<AD+AB
= 2BD<AB+BC+CD+AD=2BD<2p=>BD<p
BD<BC+DC
AC<p
. =2BD<AC+BD=12p
BD<P
Activité27
Lol 32 3-V2 3-\2
3442 B+V2)3-V2) -2 7
1 V72 N1z 12

VT42 T+ T-42)  7-2 5
J1+2 W7+2)x/5 _B5+25
NN N
-3 BG6+V2) x/i§+\/3__3ﬁ+x/g
C T2 e-v2le+) | 6-2 a4
2+V11T @+ VIDE13+2V5) 2413441434255+ 445
ViZ-205 (3-25)W13+25) 13y ~(2V5)
- 2411 2V13+143+2V55+4V5 213 +143+2455 +445
Vi3-245 W13y -5 T

Activité28
a)

o AP =(9-45 449445 = (945 ) + (O +45) + 249~ 445 x\[0 + 445
= A =9-45+9+445+2(9-4/5)x (9 +44/5)

= A% =18+ 2y/(9* — (44/5)>

= A’=18+2=20

A*=20
. = A=+20=/5%x4 =25

AeR,

b)OH=0A_H.A=a+b_a=a+b—2a=b~—a
2 2 2

o B =(1-43 +7+43) = (V7= 43 + (T +43)? + 27— 4B x 7+ 443
= B? =743 +7+4/3+2(T-4/3)x (7 +43)

= B® =14+ 2 (7* = (43)?

= B*=14+2=16

2 _
R N T
BeR,
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2 ANNEE CMS ~ TOME 1

Activité29
. \/7+«/—=3<:>7+«/Z=9@\/_=2¢=>a=4

o Jb+36=T\b+6=Tb+6=49 = b=43

e c=\TT+ 11425 =TT+ 11+5
=c=+77+16 =J77+4 =/81=9
Activité30
o 97563 =72 +(43)2 —2xTx 43 = (T—4/3)

7% =49
. =7>4/3=>7-4J3>0
(4/3)* =48

e 4-2Y3=+3" +(1)? —2x1x3 = (1-3)?
o 4423 +97-56V3 = 4)(A-VBY +{(T-43)* =4|1-3|+[1-43]

s dJ4—23 +4/97 5633 = 4x(NB3-1)+ 743 =43 -4+7-4/3=3e N
Activité31i
o J243=81x3=93
e J75=425x3=5\3
o J48=416x3=43

e CA+AB=5V3+43=9Y3=BC= les points A,B et C sont alignés

Activité32
1)
o NM?=5"+32= MN =34
o MC=+49+49 =72
o NC2=10%+2% = NC =226
. p=x/§i+7\/_2—+2x/56—

. S=70_(§+39+112)=28
2 2 2

2)

o 13=3%2427 74=5+72 85=9%+27
. S=45—(1§+15—+-6-)=15,5

——— - A U T O e
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2 ANNEE CMS TOME 1

Activité33

a)(Wa+1-va)xva+1+va)=a+1)-Wa)i =a+l-a=1Va>0=
1 1
N S 1 — =Ja+1-YaVa=0 b
:>(\/a_+1—\/5) (Ja+ +\/Z)et(\/a_+_1+\/2) a+1-+aVa )
1 1

1 1 1
E=1+\/5+\/§+\/§+\/§+\/Z+...+@+\/®+\/-9—9-+m
E=V2-V1+\3 -2 +J4 =3 +..4+99 —\/98 + /100 /99

= E=+100—+1=10-1=9

1 1 1 1
c) 1+\/§+\/_2_+\/§+\/§+«/Z+m+\/;+«/n+l
SV2-V1+3-V2+4-B3+. . +/n+1-/n 2100

S Vn+1-v12100 & Vn+1>101 < n+1210201 < 1 >10200

=100

Activité34
1)

187 =324
2 2 2 2 . o . , 18x24

24 =576 =30° =24° +18° = il s’agit d’un triangle rectangle d’aire : =216

30% =900

. 2)
a)

L Pl

e A=\p(p-a)p-b)(p—c) =/36x(36-18)(36 —24)(36 —6)
= A=6V18X12X6 =6/IX2x2X2X3X2x3 = 6x3x3x2x2 =216

b)
. =14+15+27=28
2
o A=\p(p-a)p-b)p—c) =/28x(28-14)(28—15)(28 —27)
A=\p(p—a)p-b)p—c) =JTx4x14x13 =[Tx4xTx2x13 = Tx2:/26 =14/26
Activité3s

o A=(x-Dx+2)=x*4+2x—x-2=x*+x-2

e B=Q2x-3a)’—12ax=4x"-12ax+9a*> —12ax = 4x* — 24ax +94*

e C=(aV5-b)a+bV5)=a’\5+5ab—ab—b*\5 = a*\5 + 4ab—b*5

e D=ab-c)+b(c—a)+c(a-b)=ab—ac+bc—ab+ac—ab=bc—-ab

e E=a(a+b-c)+bb+c—a)+c(c+a-b)=a*+ab—ac+b*+bc—ab+c*+ac—ab
=>E=a*+b*+c*+bc—ab
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2 ANNEE CMS TOME 1
) F=xy—xz—y2+yz+yz—xy—z2+xz+xz—yz—x2+xy
= F=xy+yz+xz—x*—y*-72*
o G=Q2x=3)(—x+2)—x(5—4x)=-2x" +4x+3x—6-5x+4x* =2x" +2x~6
Activité36 .
o A=(x-1 <3x(x+1)=x"-3x* +3x-1-3x" -3x=x"-6x" -1
o B=(2x+3)+Bx=2)? =4x> +12x+9+9x* —12x+4 =13x" +13
= B=(x-2)B3+x~2)=(x=2)(x+1)
o C=(2x+3y)3—(2x—3y)3
=C =[(2x+3y)—(2x—3y)]|:(2x+3y)2 +(2x-3y)’ +(2x+3y)(2x—3y):|
= C=6y(dx*+9y* +12xy +4x* +9y> —12xy +4x* ~9y*) = C =6y(12x* +9y?)
e  D=4(a-b)-3(b-3a)* =4(a’> —2ab+b*)-3(b* —6ab+9a*)
= D =4a" ~8ab +4b* —(3b* —18ab +27a") = 4a* —8ab + 4b> —3b*> +18ab - 274’
= D =b*+10ab-23a*

Activité37

e A=25x"-9=(5x)-3"= A=(5x)"-3* =(5x-3)(5x+3)
o B=3x-6+(x'—4x+4)=3(x-2)+(x-2)"=>B=(x-2)B+x-2)=(x-2)(x+1)
e C=02x-1)?-(1-x?=Qx-1+1-x)2x-1-1+x) = C = x(3x-2)
o D=25x"-30x+9=(5x)>—2x5xx3+3* =(5x-3)°
o E=x-64=x-4=(x-4)(x*+4x+4*)=(x—-4)(x* +4x+16)
o F=8+427x"=2"+(3x)’ =(2+3x)(2* —6x+(3x)*) = (2+3x)(4—6x+9x%)
o G=4x"-1-2x-DBx+T)=(2x)* -1-2x-1)3x+7)
= G=02x=D)C2x+1)-2x~-1)Bx+7)
=G =Q2x-D[2x+1)-Gx+7)]=2x-D2x+1-3x-7)
= G=2x-D(-x-6)=(x+6)(1—-2x)

Activité38
1)
o A=(4x-1)}=(4x-DBx-6)=(4x-1)x(4x-1)=3(4x-1)(x-2)
= A=dx-)x[(4x-1)-3(x-2)]
= A=({A4x-1D@x-1-3x+6) = A=“4x-1D(x+5)
e B=1-9x2+2(x-2Bx-1D=1"-3x)* +2(x-2)(3x-1)
= B=(1-3x)(1+3x)—-2(x~2)1-3x) = B=(1-3x)1+3x-2x+4) = (1-3x)(x+5)
o A-B=(4x-D(x+5)-1-30)x+5)=(x+5)4x-1-1+3x) => A—~B=(x+5)(Tx—2)

o A=(Ux-D(x+5)=4x*+20x—x—-5=4x>+19x-5
o B=(1-3x)(x+5)=x+5-3x"-15x=5-3x>-14x
o A-B=4x*+19x-5-(5-3x>—14x) =4x* +19x—5-5+3x" +14x
A—B=4x*+19x-5—-(5-3x* —14x) =7x* +33x-10
3) 7x*+33x—-10=A-B=7x*+33x-10=(x+5)(7x—2)
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Activité39

1)
2) E=(a’ +av2 +1)(@ —a2 +1) =[ (&> + D +aV2 [x[ (@* +1) - a2 ]
= E=(a>+1~(aV2)* =(a*)? +1+2a* -2a*> = a* +1
b) t-3)t—-5)=t"-5t-3t+15=1t> -8t +15
4y +(4-2y)° =4y’ +16-16y+4y* =8y> 16y +16
{S(y—l)z+8=8(y2—2y+1)+8=8y2—16y+8+8=8y2—16y+16
=4y? +(4-2y)* =8(y-1)*+8
2)

a) V% —1:2+4 4 =2(x+1)+4= 2x+2+4 _ 2x+6
x+1 x+1 x+1 x+1

b) Vx20:y1+x+2Vx = + (x)? + 2x1x+/x =1+ 4/x)? =[1+ x| =1+ Vx

Activité 40

1)

a)
e AW)=2 B0)=2 C(0)=2
e A)=1-14+2+42=4 B)=(1+D(1-1+2)=4 CH=1+1+2=4
o A-D=-1+1-2+42=0 B(-D=(-1+D(1+1+2)=0

C(-)=—1-142=0

b) ¢-3)(t-5)=t*-5t-3t+15=1> -8t +15
o A(2)=8-4+4+2=10 B2)=2+D)4-2+2)=12
e A(2)#B(Q2)= A(x)# B(x)

2
)a) A(x)—B(x)=x3——x|x'+2x+2—(x3¥x2+2x+x2—x+2)
= A(X)—B(x) =x" —x|x|+2x+ 2~ (x* + x+2)
3A(x)—B(x)=x3—x|x|+2x+2—x3—x——2
= A(x)—B(x)= —x,x! +x=x(1 —lxl)
b) A(x)=B(x) & A(x)-B(x)=0 & x(1-|x) =0 x=0ou |4 =1< xe{-1,0,1}
3) BxX)=(x+D)(x*~x+2)=x"—x* +2x+x*~x+2 => B(x) =X+ x+2=C(x) Vxe R

Activité4l
1)
a)
5 =5
22 =4 :>J§>2:>)J§—2'=J§—2
5>4
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2 ANNEE , cCMS TOME 1
3 =3
b) 122 =4 :>\/§<2:>|«/§—2‘=2—\/§
43
c)
o (1+43)=143+243
o (242)*=8

(4% =16
123 =122 4> 23 > 4+4> 23 +4= 8> 2/3+4 = (24/2)? > (1++/3)°
16 >-12

22) = (1+/3)
* lf2as0 =22 = 1+3 = 143 - 22| =22 -1-3
1+\/§>0

2)
a) |x+2|=3<:>x+2:3 oux+2=-3x=1loux=-5

b 1-4/2<0
l4x-1]20

c) 2x+1|=3-x| & 2x+1=3-x ou 2x+1=x-3

=5=0

& 3x=20u x=—4 <:>x=§0u x=—-4

Activité42
1)
e ael23]e2<a<3
o 2<g<3=>2-2<a-253-2=0<a-2<1
:Ia—2|=a—2
o 25<a<3=2-3<4-3<3-3=-1<a-3<0=|a-3|=3-a

o l|a-2|+|a-3=a-2+3-a=1

2)
a) x-1<le-l1<x-1<le-1+1<x-1+1<1+]1 ©0<x=<2ex€(0,2]
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1 3—2x2l —2x2Z xS—z 7 5
o) p-2jz7 R §¢3x6}”°‘z}u['zﬁ*{
3-2x<—— |[-2x<2 |x=2-=
2 2 4

o

WN241<-1+42  |[xV2<-2+2
x>1 x>1 x>1
\/_ P \/— > \/_<:> x>1
< — —
x-<~£ ( ) \/— x-<2 2v2 x<1-+2
\/5 \/_X\/— >

S xe }—oo,l—\/i[ J1, o]

Activité43
1)

J
H
]
t
3

AB =[x, ~x,|=]-3-2]-

AC=|xC_xAI:{\/_2-—ZI:2—\/§

[ ]

CD=|xD—xC|='3+\/§—\/§‘:

IC=|xc'"x1|=’\[2——1’=\/§—l

IE =|x, —x,|_|1 1|

3) AM =5&|x, —x,|=5o (x, —x, =5) ou(x, —x, =—5)
& (x,, —2=5) ou (x), —2=-5) & (x,, =7) ou (x,, =-3) & (x,, =7) ou (M = B)
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2 ANNEE

{M €
Autrement :
A

[+

CMS

A
& MeANC(A,5) & Me{B,G},G=S5,(B)

TOME 1

U N

Activitéq4q

o /5:2,2360679...
e sin85°:0,996194...
o 7:3,41592...

75
17

sin 85°

Valeur
approchée de
xa107 prés
par défaut

4,41

2,23

0,99

3,41

Valeur
approchée de
xal07 prés
par exces

4,42

2,24

3,42

Arrondi de x a
107

4,41

2,24

3,42

Valeur
approchée de
xal0™ prés
par défaut

4,411

2,236

0,996

3,415

Valeur
approchée de
xal0~ prés
par exces

4,412

2,237

0,997

3,416

Arrondi de x a
10~

4,412

2,236

0,996

3,416
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2 ANNEE

Activité45s

o J6:2,44948974...
e 0823°:0,92050485...

2006

e« ——:1,0004987
2005

CMS

TOME 1

X

10,419484076

J6

cos 23°

2006
2005

Valeur approchée de
x 310~ prés par
défaut

10,41948

2,44948

0,92050

1,00049

Valeur approchée de
xa107° prés par
exces

10,41949

2,44949

0,92051

1,00050

Arrondide xa 107

10,41948

2,44949

0,92050

1,00050

Activité46
(1+107%)* =1+ 2x10‘3 +

(107)? =1+2x107° +107° = 1+2><10f3

Activité47
Nombres 35215000 78,3548 0,5423100 —425462,12 0,0007845
Ecriture 3,5215%x10’ 7,83548x10" | 5,4231x10™ —4,2546212x10° | 7,845%x10™*
scientifique
Ordre de 4x10’ 8x10' 5x107" —4x10° 8x10™
grandeur
Activité4s
o S=8x10°km?
e g=2x10°/m’ ‘
e n=8x10°x2x10° =16x10"
e L'écriture scientifique de n est : n=1,6x10"*
e Lordre de grandeur denest: n=2x10"
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Activité49
e $=5,10x10°km*
e ST =1,62x10km’

CMS

8 8
_ 510x10° 510x10 —3.15x10°

8
d STX.X:S:}x:_S_:S’lOXlO
ST 1,62x10°
Activité50
6
a) v=i t=i:1_5_(zl?_=5()os
t v 3x10

162x10°  162x10°

b) t=365x24x60x60=31536x10s = d =31536x10>x3x10°
= d =31536x10° x3x10° =9,4608x10"

TOME 1
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CHAPITRE 2

PROBLEMES DU PREMIER DEGRE
_ PROBLEMES DU SECOND DEGRE (Exercices et problemes)

Exercice n°1

e (7x-1D0,4x-4)=07x—-1=0 0u0,4x-—4=04:)x=%0ux=64—4=10.
o Yy-2)=(Q-22(y+3) e y(y-2)-(y-2)(y+3)=0
(-2 (y-y-3)=0-3(y-2)=0=y-2=0=y=2
e ’-6t49=0@1¢-3=01t-3=0=1=3
2 ) 1 10 -1 =10
e 0,09m =1=0,3m) " =1<0,3m=10u03m=-1m= =—OoUMm=— =
0,3 3 03 3
Exercice n°2
a)
o t#1.
. 6lt+t8=3<:)6t+8=3(1—t)®6t+8=3—3t<:>9t=—5<:>t=%5
b)
o x%#0.
. i=§m2=lzm=ﬂoux=_@@x=zﬁoux=_z@
x
<)

. 6m¢9<:>m¢% .

2

c 9=l<:>m2=6m—9<:>m2—6m+9=0<:>(m—3)2=0<:>m—3='0<::>m=3
m—

o y#Qety#-1.
1 1 0o 2y+1

° —_—t—=

y y+1 y(y+1)

=0<==>2y+1=04:)y=—%

Exercice n°3
a)

e a-bt+tc=0=x=-1.

¢ x=-lzx,=""=

1
a 4
e S :{—Ll}
4




2 ANNEE CMS
b)

lere méthode :
o (5x*+(x—1*=0) x=0etx=1:impossible .
o S=0

2emme méthode :

(5x2+(x—1)2 =O)<:>5x2+x2—2x+1=0<:6x2—2x+1=0 .
e A=4-4%6=<0=>8S=0
c)

2 +(2-V5)x=10=0
A=(2 =5 +4J10 =2+5~2410 + 4410 = 2+5+ 210 = (/2 ++/5)’

_ V24542445

X
! 2
xzz_ﬁwgz-ﬁ-ﬁ -
s ={~2.45}
d)
xe R"\{1} e R'\{1}
e ——+==692x+3(x-1) _ @{
x-1 x =6 5x—3=6x*—-6x
(x—Dx

. 6x-11x+3=0 :
A=112-72=49="7*

LocbtYA _11-7 1
: 2a 12 3
_—b—JA _11+7 _3
" 12 2
4
32
e)
3xP—x-10=x*-2x
. \x2—2xl=‘3x2—x—10‘@ ou
3x—x-10=—x*+2x
2x* +x-10=0
[—4 ou
4x* -3x-10=0

o E:2x*+x-10=0

23/125
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2 ANNEE CMS
A=1"+80=81=9"
_b=JA_-1-9 5

S 42
—b+JA  —149
2a 4

S, ={2,-§}
2

e E, :4x*-3x-10=0
A=9+160=169 =137

2x +6=x2-2x +1

—b+JA 3+13
_x3= = =2=x2
2a 8
b—JA 3-13 5
_x4= = e
2a 8 4
5
S, =42,-=
2 { 2|
5 5
e S=SUS =:2->-2
1 2 { 4 2}
f)
x 21 v >1
o V2x+6=x-1=lx>-3 «:»{ -
2x +6=(x —=1)°

x21
(=4
x*~4x-5=0

e x*—4x-5=0

c
a-b+c=0=x=-let x,=——=35
a

—1<1= (-1)n’est pas solution

5>1=15 est une solution S ={5}

Exercice n°4

a)
o 4x2—|x|—14=0
On pose y=,x|:>y20 et 4y’ —y—-14=0
A=1+4x4x14=225=15>
_—b-vA _1-15_ 7

= -—=<0
S § 4
yzz—b+\/Z:1+15=2>0:>y=2
2a
. y=2=x=2=x=20ux=-2  S§={-2,2}

TOME 1
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b)
>0
o x>2
. x—2=\/;(:) x2>2 o 5
) (x-2)y" =x
(x=2)"=x
e (x-2Y=xox-5x+4=0
x=1<2 x2=%=4>2:>x=4 s ={4}
>
*20 x22
. Autrement:x—2=«/;4:> x22 =
x=x-2=0
On pose y=\/z_c:>y20et y-y-2=0
y'=-1<0 y"=—£=2>0:>y=2
a

y=2:>\/-);=2::>x=4

s ={4}

c)
x#0
. x2—-lgc=33¢$ 4 )
X x"=3x"-10=0
Onpose y=x>=y=20et y’—3y—-10=0
A=9+49="7>
=—b;\/Z=3—7=_2_<0 yzz—b+\/Z=342-7=5>0:>y=5
a

. y=5:>x2=5:>x=\[§oux=—\/§
[ S:={—Wﬂ§fJ§}

Exercice n°S

i

Y

MR I N RO

B i s T e 4

PO SR

§
i
1
[

et e b e

T N T T T = B

PSRN IR o

S
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2 ANNEE CMS

e A=a’cm?
e A'=(a-3)’cm’

a>3 a-3
e A'=A-12 ¢ s = .,
(a@a-3)=a"-12 (a-3)" =a"-12
a>3 a3 a>3 .
o 9 g 5 12<:> 6a 21<:> 3 : Impossible
—6ba=a" - = a=—
¢ 2

Exercice n°6
e h<3

2
. A=(3—h)xh+%=4=>h2—6h+8=0
> A=36-4x8=4=27?
> h]=6;22=2<3

> @:%:4%

e La hauteur h est h=4 .

Exercice n°7

TOME 1

a)
(1-x)(x*-3x) <0 1-x)A+x)x(x—=3)<0
X —00 -1 0 1
1-x + + i 0
1+x -0 + n
x=3 - - -
x(x=3)1-x)(1+x) -0 + 0 - 0 + 0 —
§ = oo, ~1]U[0,1]U[3, oo
b)

e >0 x-(x-2)'-0 G -(x=-2))x*+(x-2)>0

& (X —x+2)(xP+x-2)>0

o X*—x42=0A=1-8<0:x>—x+2>0VxeR

¥+x-2=0 x =1 x, =—C—=—2:>(x2+x—2)=(x—1)(x+2)
a

(x> =x+2)(x*+x-2)>0
X —x+2>0

S +x-2)>0 (x-D(x+2)>0
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TOME 1

X —o0 —2 1 oo
x-1 - - 0 +
x+2 - 0 + +
(x—l)(x——4) + 0 - 0 +
5 =] 2] UJt. e
<)
x#0 x#0 x#0
. ——<1e< 2 - 9 52— <42y
xx xlSl xl—lSO xxlSO
x X X
e« x*—x-1=0:
A=1+4=5 x=12Y5 1o =105 g
2 2
x —o0 X, 0 X, +oo
+ 0 - - 0 +
x-x-1
xr—x—-1 - 0 +. - 0 +
X
S ::]—oo,l_—;zl/_i:lu:lo,l-'_f

d)
. ‘xz —2x| < |33c2 —x—lO\ & (x2-2x) < (Bx* —x-10)*

o (x> =2x) -(Bx*-x-10)* <0
o [(x2 —2x)—(3x* —x-lO)]x[(x2 ~2x)+(3x% —x—10)] <0
o (-2x7 —x+10)x (4x*> =3x—10)< 0

o 2x-x+10=0
5 ) 5
A=81=x =2et x, =—E = -2x —x+10=—2(x+5)(x—2)

e 4x*~3x-10=0

A=9+160=169=13> x="—"=-= x2=3+13=2
8 4 8

= 4x —3x—10=4(x+-j—)(x—2)
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2 ANNEE cCMS TOME 1
o (“2x*—x+10)x(4x* -3x-10)< 0 & 4(x-—2)(x+%)><(—2)(x—-2)(x+-§—)-<0

8= (x4 D) (x4
& -B(-2) (+)(x+2) <0 & (12 (x4 )+ 3) >0

5 5
—o = -= +oo
* 2 4
5 - - 0 +
x+=
4
x+_5_ - 0o + +
2
5 5 + 0 - 0 +
+ ) (x+=
(x 2)(x 4)
5 5
S = fmoo,—2| U |-2,2| U]2, 40
frau A ve
e)
1<0 x—120
e V2xt6rx-1l oud2x+620
2x+620
2x+6 > (x—1)*
-1<0
* o xe[3] S, =[-3,1]
2x+620
x-120
x21
N 2x+620 = )
5 -x"+4x+5>0
2x+6>(x-1)
o X +4x+5=0:-1-4+5=0=>x, =-lety,=—=5
a
—oo -1 5 oo
X
—x*+4x+5 - 0 + 0 —
S2=[1,5[

S=8US,=[-31U[L3] =[-3.9]
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f)
2 x<0 x20
° 4x —|X|—1420<:> 2 ou 5
4dx*+x~1420 4x°-x—-1420
. Ar-x-14=0:A=225=15" x=1—02_-_7 s
| 8 4 8
7
4x* -x—14 + 0 - 0 "
Sl=[29+°°[
o 4x°+x-14=0 A=225=15 x1=—1;15——2 xz_—I;IS 7
7
4x* +x-~14 + 0 - 0 T
SZZ]—oo,—Z]
o §=8,US, =]-e0,~2]U[2,+[
g)
2<0 x—220
e x2<Jx e T ulxz0
x20
(x—2)* <x
x—2<0
) {XZO & xe[0,2] s, =[0.2]
20
. x=>2 o9, PN
2 x'=5x+4<0 ((x-D(x-4)<0
(x-2)"<x
X —co 1 4 oo
x-—1 — 0 + "
x—4 - - 0 +
(x=D(x—4) + 0 - 0 +
Sz=]1v4[

§=5US, =[0,2]UL.4] =[0,4]

TOME 1
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Exercice n°8

e Soit x: I'heure cherchée.

e X 24X
e X Vvérifie —+ =x
4 2

x 24-x
=+
4 2

=x@5x=48®x=%@x=9 heures et 36 minutes

Exercice n°9
e n,(n+1),(n+2),(n+3)et(n+4),ne N sont cinq entiers naturels consécutifs
e n+(n+D+(M+2)+(n+3)+(n+4)=51+10
e 2004<5n+10<2009 <= 1994<5n <1999 < 598,8 <n<399,8

e n=399

* lescing entiers naturels consécutifs dont la somme est comprise entre 2004 et
2009 est :399,400,401,402 et 403 .

e Vérification :5=399 +400+401+402+ 403=2005 .

Exercice n°10
e N, :Le nombre des candidats admis

e N, :Le nombre des candidats refusés

e N :Le nombre des candidats qui passent I'examen

Nl
Z x;

Nl
e 13=£l—= % x =13N,
N, pan

N,
Z X Ny

o 7= :in=7N2=7(N—N1)
Nz i=1

X+ ) x 3

. 10,60= i=l i=1 = 131\/1-‘_’7(1\]’ Nl) 310,6O=M
N N
:>10,60=6]—v‘—+7:>3,60=6ﬂ:>10,60=6£+73A,‘-=—3£9=0,6
N N N N 6
. N,
¢ Le pourcentage des admis est: P = WXIOO =60%
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(BH 4

BK x+1 . 4
BH BI —_— = (x-D(x+1)=24 xt-1=24 x> =25
5) 4——=— SS9 6 x+1l & = S S x=5
BK BJ x>0 x>0 x>0
x>0
BI x-1
\BJ 6

a)
’ uv=3 P=3 P=3
* (L, 1 _7equty T89S 7
u v 6 uw 63 3 6
uv =3 P=3 P=3
* 31 1 79u+v 785 S—Z
u v 6 uw 63 2
: , 7
e uetv sontles solutions de x —-2—x+3=0
27 )
. x—5x+3=0<:)2x —7x+6=0
e 2xX-T7x+6=0:A=1 xl___7—1=3 x2=7+1=2
2 4
3.3
® S= 2,_;—,2
{( 2)(2 )}
b)

4
e w=4=v=—
u

o u?-v? =—6<:>u—19+6=0(:>u4—16+6u2 =0
M2

y=u*=0

) u'—16+6u’ =0
y: +6y—-16=0

e Y +6y-16=0:A=36+4x16=100=10"

=10 yl=—_£§1—0=2>02y=2

y=2:>u=\/§ou u=—\/§
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CMS

u=V2=v=—r =22

5

4
u:—\/§2>v=—f=—2\/5

s ={(/2,2¢2):(2,-2v2))

|u|+|v|=§.{ =l_ [s=xty=2

=

|u|><|v|=2 P=xxy=2

. 9
x ety sontles solutions de x? —§x+ 2=0

x° —%x+2:0<:>2x2—9x+4=0

v A=81-4x4x2=49="7>

1 1
=3, = {(4,—5),(—4,5)}

1 1.1 1
S = Sl US2 - {(4,_5),(_475)9(5’_4)3(_5’4)}

TOME 1
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d)

CMS TOME 1

(u+v)? =+ +uv & 4=8+2P = P=-2

P=-2
{S—Z L =2x-2=0:A=4+8=12=(23)’

X, 2

2—3\5:1_\5 2423 1. ;5

X =

5 ={1+3,1-3),0-3,1+43)]

Vérification : (14+/3) +(1—3) =2 et (1+43) +(1—3) =1+2/3+3+1-23+3=8

Exercice n°15

AB
f=—
Y
B
. 1 _AB _p_AB, AB
1 V) Vi V,
T=t+t,
|
1 1 1
e T=ABX(—+—)=>T=AB(—+ )
17 v v-10
. T=AB><(—1—+—1—):>T=AB(—2—V;1&)
Vi v, v(v-10)
. T=AB(M)@—z—lv(v—10)=ABx(2v—10)
v(v-10) 4

<:>%1—v(v—10)=90><(2v—10)
21 , 21x10
__v — ————
4

& 21v? —210v = 720v — 3600

& 21v* -930v+3600=0
& Tv? ~310v+1200=0

=180v~900

o &7V -310v+1200=0
> A=(-310)> —4x7x1200 =250

. 310-250 36

> yvV=—— =

2x7 7

> v,,=310+250=40
2x7
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CMS

2 ANNEE

Exercice n°16

a)

R U S S

A e b e e e A L e e i N - -

420

ab = ab

2

Théoréme de Pythagore : 292 =a” +b°

A

)2 =841= g* +176400—841a> =0

420
a

ab =420
2

=0

a’ - 0= y* —841y+176400

y:

0:
(-841)* —4%176400

y* =841y +176400

=41’

1681

vV A

=400

2
841+41

841-41

v oy =

=441

2

Y, =

v

=20
20

40=a=20=>b

Y =

=20

=441=a=21=b

841+41
2
Conclusion :L=21 et |

Y, =

=20
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b)

S T SO SO NN TR N O
A S R N R A T
! : I =t ; X 1
e N DT ST S P P E
3 ; | b | v : |
P Ko e N D N S N
] t t B | i i
A L
Y P e ) N A fommn- o
o | o
e N e R C i e
i : ; B! . a X H : :
P =56
. =a+b=31
P=a+b+25
o Théoréme de Pythagore : a’ +b* =25° =625
at+b=31
« <, =a*+(31-a)’ =625= 24’ +336~62a=0=>0a"~31a+168=0
a“+b° =625
e a’-31a+168=0
v A=(-31)*-4x168=289=17°
31-17
v oa = =7T=b =24
2
31+17
v oa,= 5 =24=b=7
o Conclusion : L=24 et =7

Exercice n°17

Soit t; le temps mis pour que la pierre touche I'eau du puit et Soit t, le temps mis pour que
le son arrive du fond du puit &8 mon oreille

Soit x le profondeur du puit

tl + tz = 3

Alorsona: { x = 5t°2 =5t,2-340(3-t1)=0=t,%-68(3-t1)=0=>t, *+68t1-204=0
X = 34‘0t2

(A")? =342+204=1360 ....achever les calculs
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Exercicen™8

1)
e« EF=EM+MF=2+%"%_2
2" 2 2
NG
IE=AMZ=
. 2 :>1E+JF=£(AM+MB)=£AB=£a
N 2 2 2
JF=MBY> .
2
V3 .4
o ArE)=UEXIOXEE_ 5 ") 3 .
2 2 8
V343 :
xX—x —(a—x)
. A(UM)zﬁaz_lXAMxlE_lXMBxIF=£a2_ 2"
8 20 2 27 2 8 4 4

V3

= A(LIM) =—8—(a2 —x? —(a* +x* -2ax)) =7‘?(ax—x2) =—\i—§x(a—x)

= A(x) = ?x(a -X)

V3 1 AMXIE _ 3 IRiry
2)A(x)—Tx(a— )—2 —2—‘—@—2-'X((1'-X)———4————

2
@x(a—x)z%@%xz—ax=0¢:>x(%x—a):0<::~x=% (x>0)

V3, \/5{ azaz}

3 _ i
3)A(x)—Tx(a—x)—-—T(x —ax)——-—4— (X—E) ——4—
J3la B
:>A(x)—7 ———( _—-) 4 74_

2
A(x)=£ 4 _(x-4y =‘/§><“—<:>x_—<:»M A*B
414 2 4 4 2
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Exercice n°19

a)
e xX'4+3x-4=0
atbtc=0=x =letx,=—=-4=>x*+3x—4=(x-1)(x+4)
a
. x3—1=(x—1)(x2+x+l)
e X 43x—-4=x-1le x-Dx+4)=x-Dx*+x+1)
<:>(x—l)(x+4)—(x—1)(x2+x+1)=0@(x—l)(x+4—x2—x—1)=0
x=1
ou
& x-)(*+3)=0={x=+3
ou
i3
. S={I,\/§,—-\/§}
b)
x —oo 3 1 3 4
x-1 - - 0 + +
3—x? - 0 + + 0 ~
(=13 =x) + 0 - 0 +0 -
(x—l)(3—x2)-<0¢:>xeS=]—«/§,1[U:|x/_3_,+oo[
Exercice n°20
1)
1 *
. y=x+—,xe]R
X
e f(x)=0& y+2y-3=0
a+btc=0=>y =lety,=—=-3
a
1 x#0
e y=lox+—=1¢& 5
x x'—x+1=0
A =x+1=0 A=1-4=-3<0=5 =0
1 x#0 )
e y=3ox+—=-3E1 x"+3x+1=0
X x +3x+1=0
b-JA _3-5 _-b+JA_-3+5
A=9-4=5x= = X, = =
2a 2 2a 2
3-5 3+45 —3-/5 3++5
Sz= 2 ’ 2 S=S1US2= 2 ’ 2
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2)
. (NN =-Dr+3)= f(x)= (x+§—1><x+§+3)vxe R
= f(x) =—15-(x2 —-x+1)(x* +3x+D)Vxe R’
X

= f(x) =x—12(x2 —x+D(x—x)(x—x,)Vxe R’

e VxeR :x*—x+1>0
e Signe de f(x) :

Vxe _3_‘/5,‘3+‘/§[:f(x)<0
27 2|
Vxe —w,_3;\/§}u[_3;\/§,0{U]0,+oo[:f(x)20
e L’ensemble des solutions de I'inéquation: f(x) <0 est: S=j|_3;\/§,_3;\/—5—{
Exercice n°21
1) A= 49+4\/§ > 0= A(x) admet deux racines distincts x, etx,
2) x,xXx,= P=S=_3<0> x, et x, sont de signes opposés.
a
x, <0
3) x,xx,<0=>
x, >0
e x<0=ux<1
o x,—1= _\/5—1— _\/g_x‘ = \/§+x1
’ X X (—x,)
e x<0=(-x)>0
{xz >0
. = x, <=7
x+x,=-7
e x<-T=x+ 3<-7+/3<0
xl+\/§-<0:>x2—l-<0:>x2<l
(=x,)>0
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CMS

Exercice n°22

1)

TG e

~ el

- -Q.

B - W

(s, (AB))

[cD)

<M e[AB) =S, (M)=P=E=M*P
(AM =PC

[s.(BC))=[DA)

Ne[AB) =S, (N)=Q=>E=N*Q

BN =DQ
E=N*Q ,

=> MNPQ est un parallélogramme
E=M*P

AMQ et MBN sontdeux triangles rectangles

TOME 1

AM = BN = AMQ et MBN sontisométriques

AQ=MB
AMQ et MBN sontisométriques = MQ=MN => MNPQ est un losange.
OPM =180—QPD - NPC = QPM =180— PNC - NPC

= OPM =180 (PNC + NPC) = QPM =180~90=90= MNPQ est un carré.
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CMS

2 ANNEE

2)

a)

=49—2><(7—x)><x

2
25 &> 25=49—2x(7 - X)X x

49— 4x T 0XX

S(x)

S(x)

=24

2X(T—x)Xx & 2X(T-x)Xx

< 49-25

=0

12 x2-Tx+12
A=49-48=1

< (T—x)Xx

2a

b) S(x)225& S(x)-2520 < xe]0,3]U[4,+

Exercice n°23

[P

e g
i

s
]
%
3
t

.
T B e

[,

R e el

i
1
i1
L
¥
¢
i
1
§

'
i
b
t
¥
L
I
¢

v
3
1
¢
i
s
)
¢
H

2a => M(a,2a+3)
M(a,2a+3)=>O0OM?*=a*+Q2a+3)* =a* +4a*+9+12a

M(a,y)e D=y

5a*+9+12a

36, 9
)+ <
5

—"CI'F'___

25
=5a2+12a+3—6+2=5a2+12a+45 =5a>+12a+9

6
5

=5(a* +2x%

9

+ =
5

)2

)2

6
5

5(a+

OM?

5

5

6., 9
—_ 4___
5 5

= 5(a+
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b)
. OM*=5(a +—) 24252
575

e OM est mlmmale & OM? est minimale
<:>0M2=2<:)5(a+§)=0¢:>a+—6—=0<:>a=—§
5 5 5 5

2) M,estle projeté orthogonal de OsurD:

i i

] | i t
i § ] 1 H H
i } i 1 i }
| ! 1 1 } j
1 a=-1.2 } f 1 t
,,,,, N NS TSN SERURNPIE SN B
{ t H i ¥ ¥
{ i { i 1 ]
! i { ) 1 i
t | 4 : 1 }
1 i i i L] H
~~~~~ o e il Iaafalisiosiadl alieelislalieis Thos
1 ! ¥ ] 1 i
! ] i 1 t |
i | H ¥ ] }
i i i i } 1
T t i i i i
5 1'4 t's 11 42 13 a‘
§ t ¥ H i H
i 1 i i ! H
1 ! ) t 1 i
~~~~~ Lol ettt Rl [alRalialiedilie JE ol aliedie il liaiboheiiadis 2

Exercice n°24
Soit a I'aréte du petit cube :

o (a+3)’-a°=279=9a*+27a+27=279
e 94*+27a+27=279 < 9a*+27a-252=0
& a’+3a-28=0
> A=9+112=121

> a1=_3_11-<0

-3+11

> a,= > =4>0=>a=4

’aréte du plus grand cube est a+3="7cm

Exercice n°25
. y=x2—x=x(x—1)
e y*=T7y+10=0:

v A=49-40=9=3"

7-3
T7+3
v y2:T=5
e y=2&x—x=2x"-x-2=0
v ox=-1
c
v x2=—-—=2
a
e y=Seox-x=5x --5=0
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v A=(=1)?-4x(-5)=21

v x3=1";/_2_1
y x4=1+;/§1 Sz{_l,z’n;/z—i,l-;/ﬁ}
Exercice n°26
. {S(x):xxy:S(x):xx(18-—x)=—x2+18x
x+y=18

S(x)—81=xx(18—x)=—x>+18x~81=—(x—9)2 <0 = S(x) <81
S(x)=81 ~(x-9)> =0 x=9

x=9< L=1=9 L'aréte du plus grandc’est le cas d’un carrée de coté a=9.
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CHAPITRE 3

NOTIONS DE POLYNOMES (Exercices et problémes)
0000000000000
Exercice n°1

o FO)~h(x)=x'+x*=5x+1-2x* -Tx-2)=x"+x* -5x+1-2x" +Tx+2
= f(x)—h(x)=x"=x"+2x+Tx+3
2g(x)—5h(x)=2x3+2x+2—5(2x2—7x—2)=2x3+2x+2—10x2+35x+10
28(x)—5h(x) = 2x> +2x+2-10x> +35x+10 = 2x* —10x* +37x+12
o FO)+gx)+h(x)=x*+x* =5x+1+5° +x+1+2x" -Tx -2

= f(x)+g(x)+h(x)=x"+5x"+3x" -11x .
. f(x)xh(x)=(x4+x2—5x+1)><(2x2—7x—2)=2x6—7x5—17x3+35x2+3x—2
. f(x)xg(x)=(x4+x2—5x+l)><(5x3+x+1):5x7+6x5—24x4+6x3—4x2—4x+1

Exercice n°2
FA=43)=(1~3) +(1-+/3)* -8(1—/3) -6
= F1=3)=1-3V3+3(3)* =3 —8+8/3-6+1-234_
= fA-3)=1-3/3+9-33-14+8/3+1-2/3+3=0
= 1-+/3 est une racine de f

Exercice n°3

P =nx1""—m+1)x1+1= PQ)=n-n—-1+1=0= 1 est un zéro de P.

Exercice n°4
o F(=D=(-1+D" —(=D)* -2x(-D-1 = f(-1)=0"-1+2-1=0
= 0 estuneracinede f

e fO®=0+D)"-0-0-1=1-1=0
= 0 estune racinede f

1 [N IRV N 1 Toow  dow 1 1o
D= - 2X(2)=1 = f) =) - +1-1=0

1 .
= —E est uneracinede f

Exercice n°5

o A(4)=4-4x4*-2x4+8=4>-4-8+8=0

= 4 estune racine de A '

e BB)=3"-3"_-8x3>+2x3+12=81-27-72+18=0

= 3 estuneracine de B

o B(-2)=(-2)"—(-2) -8x(-2)* +2x(-2)+12=16+8-32-4+12=0
=> (-2) est une racinede B
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Exercice n°6

a) et P(2)=6x2>-11x2*+6x2-16=0 s
b)
o P(x)=(x-2)(6x’+ax+b) < P(x)=6x"+(a—12)x*+(b-2a)x—2b
a-12=-11 (a=1
& 1b-2a=6 <:8-2Xx1=6 < P(x)=(x~2)(6x>+x+8)
—2b=-16 b=8

SPxX)=0x+2=00ubx’+x+8=0

¢ 6x+x+8=0: A=1-4x6x8<0=>S, =B = E=R\{2}

(x—2)°
(x=2)(6x+x+8)

_ (x=2y
= f@) =5 g Ve R\{2} = f(x) 20 Vxe R\{2}

Vxe R\{2}

« f»=

=>L’inéquation f(x)<0 n’admet pas de solutions.

Exercice n°7

a)

P Ax=2=0:x=let x,=S=-2 = X +x-2=(x—1)(x+2)
a

X’ +x=2=(x-1)(x+2)= f estdéfiniesur E=R\{1,-2}

X +2x-3=0:x=let x,=S=-3 = ¥ +2x-3=(x~1(x+3)
a

o X +2x-3=(x-D(x+3)= gestdéfiniesur E'=R\{1,-3}

b)

e X+5x+6=0:A=25-24=] ,xlz‘b;\/zz‘S‘l
a

=-3 et

_—b+JA  5+1

x, =-2 = x* +5x+6=(x+2)(x+3)
2a 2

. Flx)= X +5x+6 =(x+2)(x+3)=x+3 VxeR\{l,—Z}

(x—-D(x+2) (x—D(x+2) x-1

o X HI=(x+DOE*~x+D
O+l (DA -x+1)  x+3
x=D(x+3)  (x=D(x+2)  x—

g(x)= Vxe R\{1,-3}
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Exercice n°8
a)
3 2 — 2 3 2 — 3 __
e xX+x—-x-1=x"-Dx+a)x +x —x-1=x +ax—x—a &a=1

o+ —x—1= (2 =Dx+D) = (x+ 1) (x—1) Vxe R
e P(-1D)=0=P(x)=(x+D(x*+ax+b)

b) g est définie sur E=R\{1,-1}

1 N 2 + 1

-1 x+1 (x+D*(x-=D

+D*+2(x-D(x+1) +1
(x+1D*(x-1)

X 4142x+2(x* =1 +1
(x+1)*(x~1)

21+ 2x+2x —2+1

c)Vxe E:g(x)=
x

> Vxe E:g(x)=

=>Vxe E:g(x)=

—>Vxe E: x)=
8 (x+1)*(x—1)
2
=>Vxe E:g(x)= 3x 2+2x - 3x2+2
(x+D°(x-D  (x+D"(x—1)
d) Vxe E:— 21 < L2 & Vxe E:— 21 _ n 2 <0
x+x -x-1 1-x x+1 x+x —x-1 1-x x+1
& Vxe E:— 21 + 1 + 2 <0
xX+x —-x-1 x-1 x+1
¢:>Ver:g(x)-<0<:>ver;i(3fziz)___<0c}ver:x(3x+2)_<O
(x+D"(x-1) x—1
2
- ~1 - 0 1 +o0
> 3
3x+2 — _ 0 + 1 T
x-1 - ~ = - 0 +
g(x) -l -0 + o -1+

Exercice n°9
a)

e X -5x-6=0:x=-let x,=—=6=E=R\{-16]
a

X =Tx—-6 _ P(x)
(x+D(x-6) g(x) 47/ 125

e flx)=
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b)

CMS
P(-1)=0= P(x)=(x+D(x*+ax+b)

P(x)=(x+D(x*+ax+b) = P(x)=x*+(a+D)x*+(a+b)x+b

a+l1=0 a=-1
Sa+b=-T=-1-6=-7
b=-6 b=-6

= P(x)=(x+1)(x* —x—-6)

(x+D(x* —x~6) _ x*-x-6

*)= Vxe E
= 66 =6
X2=x—6=0:A=25=52 x1=1_5=—2et x2=1+5=3
2 2
X —o0 -2 -1 3
x=3 _ _ — 0
x+2 -0 + T
x—6 - - -
f(x) -0 + | + Jl -0+
$ =]-2,~1[U}-1,3[U]6,+od
E=R\{-1}
4 3_ 4 3—
x+1 x+1
4 3_ 4 3
ﬁ;igl“i—ISOcéx +2x 1_x+1£0
x+1 x+1 x+1

4 3
x +2x —x 2S
x+1

0

4 3_ _
foy=2F2—x=2_P@y  p
x+1 g(x)

P(x)=x*+2x"-x-2
v PD=14+2-1-2=0

v P(-2)=2'-2"+2-2=0

TOME 1
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e PX)=x*4+2x-x-2

o PX)=(x-Dx+2)(x*+ax+b) & P(x)=(x*+x—2)(x* +ax+b)

a+l=2 a=1
4 3 oy B B a+b-2=0
S Px)=x"+@+D)x’+(a+b-2)x"+(b-2a)x-2b & =
b-2a=-1 1-2=-1
-2b=-2 b=1

S PO) =" +x-D(x +x+D)=(x-Dx+2)(x* +x+1)

(= D(x+2)(x* + x+1)
B x+1

> Jf)
o T()=x"+x+1:A=1-4<0=T(x)>0

{f(x)SO@ (x-D@E+2)

T(x)>0 x+1
X —00 —2 -1 1 +oo
x—1 — —~ - 0 ¥
x+2 - 0o + + +
x+1 - - 0+ +
f(x) - 0 + ” -0 +

Exercice n°10

e f(@)=(a—a+2)Y—-(a’-a*+8)=2"-8=0= aestuneracine de f

TOME 1

1+1-2=0

o f(2)=(2-a+2)-((-2)-a*+8)=(-a)’ +a’ =0=>(=2) est une racine de f

Exercice n°11

a) nsolutionde P & r® +6n> +12n =56 < n(n® +6n+12) =56 :
» ndivise n’+6n°+12n= ndivise 56 = ne Dy

> 56=7x2°
7° =1 7 =7
2°=1 1 7
2'=2 2 14
22 =4 4 28
2% = 8 56
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b)

Exercice n°12

b)

Exercice n°13

CMS

Sin=1 =1+6+52%56

Sin=2 =8+24+24=56

P(x)=(x~2)(x* +ax+b)

& P(x)=(x=2)(x* +ax+b) & P(x) = x> +ax* +bx—2x* - 2ax—2b
a-2=6 a=8

S Px)=x"+(a-2)x* +(b-2a)x—2b <=<b-2a=12< {28-2x8=12
—2b=-56 b=28

& P(x) = (x—2)(x* +8x+28)

&S Px)=0=x+2=0o0u x*+8x+28=0
X +8x+28=0: A=64-112<0=>S, =0

Px)=0&=x=2

(x+5P° =x>+15x* +75x+125 (x+5)* =x*+10x+25

F(x)=x>+15x* +75x+125+ ax® +10ax +25a + bx+ 5b + ¢

S f(x)=x>+A5+a)x* +(75+10a+b)x+125+25a+5b+c <
I5+a=16 a=1

& <75+10a+b =86 & 1b=86-10-75=1
125+25a+5b+c =156 c=1

F(x)=(x+5)° +(x+5)* +{(x+5)+1

FX)=(x+5°+(x+5)*+(x+5)+1 alors

TOME 1

F0)=(x+5 [(x+5)+1]+[(x+5)+1]x1 alors f(x)=[(x+5)+1]x[ (x+5) +1]

alors f(x)=(x+6)x[ (x+5)" +1]

a) 3 est une racine commune car:
e  f(B)=3+3-12=0
e g2(3)=—B)+4x(3)? -4x3+3=-27+36~12+3=0
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b)

a)

CMS

g(x)= (x=3)(=x*+ax+b) & g(x) =—x*+(a+3)x*+b-3a)x-3b
a+3=4 a=1

&Sb-3a=-4-1-3=-+4
-3b=3 b=-1

Vxe R:g(x)=(x-3)(~x>+x-1)

~x*+x-1=0:
A=1-4=-3<0=—-x*+x-1<0VxeR

x)=<0
g(z) S x-3<0=x<3
—x*+x-1<0VxeR
¥ +x-12=0:

> x'=3

s =S T2 4

3xa 3x1

> x24+x—-12=(x-3)x+4)
gx) = f(x) & g(x)-f(x)»0

& x-3)x"+x-D—(x=3)(x+4)>0
o (x—z)[(—x2 +x—1)—(x+4)] -0

& (x=3)(x*+5)=<0

& (x-3)<0 & x<3

Exercice n°14

P(~1) =2x(-1)’ =5x(=1)* =11x(-1)-4=0

P(x) = (x+D(2x* +ax+b) & P(x)=2x> +(a+2)x* +(a+b)x+b
a+2=-5 a=-7

&a+b=-11-T-4=-11
b=—4 b=-4

Alors P(x)=(x+1)(2x* =Tx—4)

P(x)=0& x+1=0 ou 2x* -7x—4=0& x=-10u 2x* - Tx-4=0
2x>—Tx—4=0:

> A=81=9°
s pol=2__1
4 2
. 1+9
x:——_—_
4

P(x)=0& xe {—1,-%,4}

O(x) = x(2x* —15x* +36x - 28) = xX R(x)
R(2)=2x2>-15x4+36x2-28=0
R(x) = (x—2)(2x* +ax+b) & R(x)=2x" +(a-4)x" +(b—2a)x—2b

TOME 1
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a—-4=-15 a=-11
& {b-2a=36 < {14+2x11=36
—2b=-28 b=14
= R(x) = (x—2)(2x* —11x+14)
e 2x*—11x+14=0:
> A=121-4x2x14=9=3°

, 11-3 . 1143 7
X = =

= = e

4

2

= R(x)= (x—-2)><2(x—2)(x——;—) = 2(x—2)2(x—%)

= Q(x) = 2x(x 2)2(x—%)

. Q(x)=O¢:>2x(x-—2)2(x—%)=0¢:>x200u x=2ou x=%

e S ={O,2,Z}
2

b)
1
—oo -1 - 4
* 2
x+1 - 0 + +
x—4 - - - 0
x+= B - 0 +
P(x) - 0 + 0o - 0
7
—oo 0 2 —
¥ 2
X - 0 + +
(x—2)* + + 0 +
vl : - 0
2
0(x) + 0 - 0 - 0+
Exercice n°15
1)
a)

o f(-3)=—(3)-3x(-3’-6+9=3
e g(-3)=(=3’+3x(-3)*+3=3

TOME 1
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b) h(-3)= f(-3)— g(-3) =3-3=0=(-3) estuneracine de

2)
a)
e h(x)=f(x)-g(x)
= h(x)=(=x> =33 +2x+9)— (x> +3x" —x)
= h(x) =-2x> —6x* +3x+9

{h(X)— 206X A3XAD = ()2 + ax+D)

h(-3)=0
o h(x)=(x+3)(=2x*+ax+b) & h(x)=-2x"+(a— 6)x*> +(b+3a)x+3b
a—-6=-6 a=0
&S<b+3a=3 & {3+3x0=3
3b=9 b=3
= h(x)=(x+3)(— 2x +3)= (x+3)(x+i2€—)(x—l/_2§)
b) f(x)=g(x) & h(x)=0& x=-30u x=—12§ou x=—\/2—g—
3) f(W)<g(x) @ h(x)<L0
X —o0 -3 ——\@ —[6— +oo
2 2
x+3 - 0 + + +
x+_@ - - 0 + +
2
J6 - - - 0 +
x—_
2
h(x) - 0 + 0 -0 +
J6 6
= |—co, -3 —_—
S =l ]U[ 272

Exercice n°16

o x vérifiel2x+x’ =6x" +35

e X —6x*+12x-35=0

e Posons P(x)=x>—6x*+12x-35

e Sia est une racine entiére de P alors a divise 35.

e P(5)=5-6x5"+12x5-35=0=> 5 est une racine de P.

e 5estuneracine de P= P(x)=(x—5)(x* +ax+b)

o« P(X)=(x=5)(x*+ax+b) o P(x)=x"+(a—5x> +(b-5a)x-5b

TOME 1
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a—-5=-6 a=-1
S<b-5a=12 &L{7-5x(-1)=12
—5b=-35 b=17
= P(x)=(x=5)(x*-x+7)
e PX)=0=x=50ux*-x+7=0
o X=x+7=0:A=(-1)’-4X7<0=> S, =
e Px)=0x=5

Exercice n°17

1
! f@=@®-c)a-a)[(a+ay +(B+c) |+(c-a)a—-b)[(a+b) +(c+a) |+(a—b)a-o) (a+c) +(a+b)]
:>f(a)=[(a+b)2+(a+c)2][(a—b)(a—c+c—a)]=O
f@®)=@-c)b-a)| (b+a) +(B+c) [+(c—a)b-b)[(b+b) +(c+a)® |+(@a=-b)Yb—c)| (b+c) +(a+b)]
= f(@)=[(a+b) +B+c)* |[(b-c)b-a+a—b)]=0
f() =(b—c)(c—a)[(c+a)2+(b+c>2]+(c—a)(c—b)[(c+b)2+(c+a)2]+(a—b)(c—c)[(c+c)2+(a+b)2]
= f@)=[(a+cy +(b+c)’ |[(c=a)b—c+c—b)]=0
2 o festun polyndbme de degré <3 qui admet 3 racines donc c’est un polynéme nul ou
dedegré3 = f(x)=a(x—a)(x-b)(x—c),xe R
. f(0)=—a(b—c)[a2+(b+c)2]—b(c—a)[b2+(c+a)2]—c(a—b)[c2+(a+b)2]
= f(0)=(=ab+ac)(a® +b* +c)* +2bc) + (—bc+ ab)(a® + b +¢)* + 2ac) + (—ac + be)(a® +b* +¢)? + 2ab)
= f(0)=(—ab+ac—bc+ab—ac+bc)(a’ +b* +c*)+2(—ach® + abc® —abc® +bca® —bea® + ach®)
= £(0)=0
o = f(0)=0=ax(—a)(=b)(~c)=0=a =0 etfestle polyn6me nul

Exercice n°18

1)
a)
e (N2 —(2P-3(W2Y+2V2+2=4-2V2-6+2J2+2=0=2
est une racine de P _
o (2) (V2 -3(N2) — 22 +2=4+242 ~6-242+2=0=> (—/2)
est une racine de P
b) P(x)= (x> -2)(x* +ax+b) & P(x)=x* +ax’ + (b—-2)x* —2ax—2b
a=-1 a=-1
e AT T e (PP D)= () = £ —x—1
2q=2 2x(~1)=2
—2b=2 b=-1
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2 ANNEE
2)
a)

b)

CMS TOME 1

X —d= () 22 = (P + ) —2) = (2 + 2(x—2)(x ++/2)

x—-x-1=0
> A=(-1P—dx(~)=5=+5
x'—l—\/g
D)
= 1+2\/§ :Le nombre d'or
£ est définie sur E=R\{\/_2—,—\/§,—l—_§\/—§,1+2\/§}
3x 1
= -2 -2 —x-D) Ve E
o Fl)= 3x(x* —x-D+x"+2
(2 =2)(x* = x—1)(x* +2)
_ 3x° —2x*=3x+2
= D= (2 +2)
3x’ —3x+2-2x°
== oD +2)
O 3x(x* - -2(x" 1)
== (-2 =x—=1)(x* +2)
= f(x)= Br-2)(x" -1 Vxe E

(3 = 2)(x* —=x—~1)(x* +2)

Bx-2)(x* -1)

(P =2 -1 +2) =0VxeE

Vxe E ,f(x)=0&

@x:%oux=lou x=-1

S= {—1,1,—2—}
3

Exercice n°19

a)

2 =1=(x+D(x-1)
C

X +x-2=0:x'=Lx"=—=-2
a
£ est définie sur E =R\{-1,-2,1]}
2
Ve E: f(x) = —— 2x

x—D(x+2) (x—D(x+1)

|
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- 2 . 3 _ 2
:>Ver:f(x)=3(x+1) 2x (x+2)= 2x" —4x"+3x+3
x=D(x+2D)(x+1D) (x=-D(x+2)(x+1D
o P(x)=-2x"-4x*+3x+3, P()=0
o P(x)=(x-1D(2x"+ax+b) & P(x)=2x"+(a+2)x* +(b—a)x—b
at+2=-4 a=-6
Sib-a=3 -3+6=3
-b=3 b=-3
Par suite P(x)=(x—1)(=2x" -6x-3)
_ . 2__ _ L 2__ . 2
. ‘v’er:f(x)=(x D(—2x" —6x 3): 2x° —6x 3=_2x +6x+3
(x=Dx+2)(x+1D)  (x+2)(x+1) (x+2)(x+1)
b)
3 2x°
. > = >0
P4+x-2 x*-1 AL
2
. (VxeE: f()20)e (X3 6 vie B
(x+2)(x+1)
e 2x’+6x+3=0:
> A=36-24=12=(243)
> x,=_3+\/§
2
> x":_3;\/§

> 2x*+6x+3=2(x—x)x—x")

X —co x' -2 x" -1 1 +oo
2x* +6x+3 + 0 - - 0 + + +
x+2 - -0 + + + +
- - - -0 + +
x+1
£ —0 + [ -0 +| - -
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Exercice n°29
n=20g, +19 n=20g, +20-1 n+1=20q, +20 n+1=20(g, +1)
. n=21g,+20 = n=2lg, +21-1=><n+1=2l1g, +21 = {n+1=21(g, +) =
n=35q, +34 n=35¢,+35-1 n+1=35¢q, +35 n+1=35(g, +1)

(n+1) est un multiple commun de 20,21 et35 donc n+1=420 = n=419

Exercice n°30
e L=2001=120h=180 =V =200x120x180=2°x3*x5"
=V =5%x(27)*x3° x5’
=V =5x(2°%x3%x5)’ =5%ad’
e a=2"%X3%x5=4x3x5=60

Exercice n°31

e n=abcd
e a=pb=p+lc=p+letd=p+3
e n estdivisible par 9 alors p+p+1+p+2+p+3=9k, kke N=4p+6=9k

1o 1 2 3 |4 5 6 |7 8 9

4p+6T 6=9k | 10=9k | 14=9k |18= |20=9k |26=9k |30=9k |34=9k |38=9k | 60=9k

9k
Impos | Impossi | Impossi | alors | Impossi | Impossi | Impossi | Impossi | Impossi Impossi
sible | ble ble n=34 | ble ble ble bie ble ble
56

e Conclusion : n=3456
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CALCUL VECTORIEL (Exercices et problemes)

2 ANNEE
Exercice n°1

CHAPITRE 5

t
o
|
[
— |
Il
t
|
t e
N
. |
s
A_V <
t _
N ~W
I
ta 1™
N |
| LIRS
ta |
+ |
~ S
s o
<t|n
+ t =
N 1]
~ ~
)] =N
t> +
+ t N
tR |
< | 4\
|_|
t >
t
a9
|
'R .m
H
s R
+
'S LS
[ ] [ ]

-

6u+v

—_

5

—

~

- —

—

5
2u—4v+4u+5Sv=2u+4u+5v—4v

u+v)

4

5

5

2u—2v)+5(

2a+5b

L ]
Exercice n°2

2.
——W

3

—

—

0=3u=—2w=u

—

0= 3u+2w

—_

~;32ﬁ+v—;+u—v+3w

=0
=0

2u+v—-w
u—v+3w

|
|
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0

—

[T SR [P VR SO £ S

—

o 2utv—w—u—2v+6w)
7_.
— W

-
B LT TR, W

Tw=v

-
—

-

=0=>3-Tw=0=3v

—_—

U+
= y—w+2v—6w

Exercice n°3
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2 ANNEE

N*M

A*B et montrons que [ =

e Supposons que [

1o

Il
< I3
53
DR
= s
@u.

v
= §
< €
I o
~ 2
e ¢

Ry

AB+
3

2
3

=2IA—

—_—

—_

JA+ AN +IA+AM = IN +IM

_—

IN+IM

0

BA+AB=

_

YAB = IN +IM

> 2
33

= IN+IM = BA+(

—_—

Exercice n°4

a)

EA+AB=0
0 < 4FEA

—_—

0= 3EA+EA+AB=

—

—_—

o 3EA+EB

BA S EA

_—

—

—_—

0 < 4EA+AB

-

—_— —

< 4EA+AB

—_—

EA

11—

a la droite (AB).

BA = Le point E appartient

4

—_—

b)EF =

(BC) passant par E.

elea

la parall

BC = Le point F appartient a

_1—__.
4

[ U S

B T T s e S S

i

1
v
1
H
i
B it s

S U

R et R e el

e e ——

A~

Rtk St ab ol S

B

P R

[,

_c
<
11_4
l_l
IS
Il
E
<
+
IS
)
“c
<
11_4
+
15
— | <t )
| /m
= &
IS =
g
R
g B
Q
1
r, <G
T
g 0
R
O I
134 1]
I <
SR
>
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Exercice n°5

—

3AD+3DB+2AD+2DC

[E— — D

AD+DB)+2(AD+ DC) <> 5AD

3(AD+DB)+2(

3AB+2AC < SAD

—_—

5AD =

2
3

—_ ———

-2DC & DB =-

—_— _

3DB+2DC < 3DB

—_—

5AD+3DB+2DC <0

—_—

< 5AD

—_—

= DBet DC sont colinéaires et par suite les points B,C et D sont alignés.

Exercice n°6

—_—

b e e e

e i e i S it e e R L L T

RS R

S EE T T I

1

i

i

¢

i
e e —

P

...............................
¢ 3
i

‘ _ 0

¢ i

¢ i b

' i ¢

‘ d 1

............ (i e A I 4

' ‘

! €

4 1

t i

t i

' t

t 1

1 1

ENRP S T - ~L

t 1

i (

i t

t i

: '

t '

1 1

f !

1 ?
llllllllllllllllll -

i 1

‘ 1

t +

t i

t i

1 1

' ’

) ll

i )

.................

—_—

2AB~2AC alors

—_ _ —_—

3AB— AB+AC—3AC donc AE+ FA

—_ —_—

__ alors AE-AF

3AB+AC
AB+3AC

—_—

AE
AF

|

_—

—_—

2CB alors (EF)I/(BC)

—_—

2(CA+ AB)alors FE

—_—

FE =

—_—

2AB+2CA alors

_—

_—

FA+ AE

Exercice n°7
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