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A id) Ao ey ) Ay S el Gy gl
L5 s Oyl o o JI s Ayt
SOloly 1 83k $HU A L)
b pghe 1dnld)

Wiﬂ‘j UPLVS’\ - ;Qﬁﬂ‘ cled o s

(W85 04) : 33 (et
alaalls e agis 0,1 MOl /L 385 <l Aligal Jallaal &gl 3 laall JoS5ig 30 puiantd (I

cnliall gl sl Lasly adde Joasall Joladd) e caslae 385 53 Jslaal 45 pHI)
. pPKa=9,2: 54 25°C s)hall 4ny0 2ic (NH,/NH;) 48l pKy cclianall

() ot [ sl e [ (omes) 009
il 14,0-11,6 &) i) el
&) 9,3-10,5 oY Ol s
&) 6,0-7,6 il Jsatisend (i)
&) 3,8-5.4 Dbl JsSsasll yuadl

Ll & NH; (Lobiall) @bl Sl el éllsal) dllae juzaail—1
.(NH,"/NH;) 45l dia saall <l s)le aey cla) pa a50ia¥) 53l Jelis alae xS (]
e gyl Jslaall 8 calladl gl 3y (NH,/NH;) 48Ul o)) caliall s Jae (o
.pH=10,2
Jaxins .C; = 107 mol. L1 035 @l gadld Sl Jolaall (o Vs = 10,0 mL ana 3yles 2332
Cy = WSl (H300) + Clyg) sW) UslS Gaes g Olagny 25 mL A dalaw
.C3 =1,00 mol.L™t sC, = 107 mol. L™ <1072 mol. L1
s paall Byleall el Sl aladi )l (i
Bylaall 7 el Sl Jelil) dlabee Jacd (oo
ADEN Jallaall e JS 8 5l 5L (V) Aalandl o ailil aas 23 (7
el ALl Caslidl) (gyuiall Jolaall it (3

bl sda U e Jianall 38)yall Jniall aey —3
LAl Ly—'ﬁm ).\:ﬂ\ C.:\.\:\u\ f;j c‘)d_.)ﬂ\éa'é):au\ 02 “53153 .J:m;:uca.uucajl ERA(S CJE\—

Moumen bel


https://www.dzpen.com

pH
108
8 B Waﬂ“ B .. = RO
4\2
. 10 15 20
v (ml)
(.hm 04) :(“,'m\ G padd)
s&ldanall
Ke=1,0x10"% :s Ll gl ¢lasll - .M(CH3;COOH)=60 gmol™ :dd sl ALY
(H,O/HO) | (H;0'/H,0) (CH;COOH/CH;COOQ)) (u-“\-uj e ) Al

14 0 4,8 25° C xie pKpdl 4

aulgy «€ = 1,0x 1072 mol. L™ sl 03855 CH;COO0H ligility) (yaaal S Ylaa yass (I
PH=3,4 Jsladll duagen 453 223 jieph Jlea
3Ll (e AALEN Gl hahda (i o L) g clisililY) (e Jolis sl S]]
S Jslaall & Cllal) g il g 5 el slay)
pdi Jona o L) (S Jelll el asill 3 st gulY) 3))sds S Jslaall Joal) 3850 Canal =2
(Je i
Caiing 13le L aalall Jelall Jlgdl il dus caal -3

Jslaas o plad 038 55 mpantl ey iliY) (maaad e Jilae lew by5)l8 A cansi ¢ pudall i (I1
iy it WS €= 1,0 X 1072 mol. L1 Jsall 03555 (Na",HO) asiaseall 2y o
10mL s SmL iz 4)le Glale = 100mL 5 50mL 4)le < e —

ke sl S0mML s o= 100mL e iy -
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dsxdl oy cpmagall S50 Jolaa hgllY) e Jslae Ga 1, = 20,0 mL Leaa jlas —1
T Sl 6_5..3&}..45\ RYWLPRRTT eV, AV pHY ﬁ.ﬁ &tﬂ\

Vp(mL)| O 20 | 40 | 60 | 80 | 100|120 | 140 | 16,0 | 18,0 | 18,5
pH 34| 39| 42| 44| 46| 48| 50| 52| 54| 575| 59

Vp(mL)|{ 19,0 { 19,5 | 20,0 | 20,5 | 21,0 | 21,5 | 22,0 | 24,0 | 26,0 | 28,0 | 30,0
pH 61| 64| 83| 10,3| 10,7| 109|110 | 11,3| 11,5| 116 11,7

casdsall 1€ Jslaay SlgliY) (caea Jglase o Ealal) Jelall dlales i (]

e el A G Jelall i)l cul e syle Jael (@

Ayl # iyl pe 5 AdE cllaa) Wk e & pH = f(V}) Sl Gl an (2
cAlextivuall
couall gl (sl € (el S5l il —

Jslae (e 10,0mL S ie pH=4,8 Jslaall & pHI 420 (sS85 400 3 laall & -2

caspsall 1S )0

Bylaall Jold 4l e Ale il a0l 35l ny (HO ™) 53kl 23S canal (1

8 Aaiall 2 el 3lsil np (HO™) s3ld) 4eS Caval (pH A (e Bl (0

el
Balaall o3g] (3815l Jonill o 13 Sy @S g (HO ™) sy (HO™) oo 008 (7

(Jalis 07) :ala) cypal
JRa Lo JY :(Cafetiere électrique) ssedll yacasil 44l 5eS Al Cadatil oaine Jleaind) (S
3048 g i clalil ) (manl anse a0 B 5 (gl (man) i) (manl 3y
Lebiiiy V1 8 slaall aag 30,5 L 3 caliial) (3l

M>=97 g/mol elwalil guall meal il sall ALY (M =192 g/mol <l i) meal dglsall AL

,&M\mwml=Z0,0gMé}%cd&d@@Vl=0,50Le;AM—l
coaeally 1 Cabiid) Jglaall € (Jdsall 3850 ol

C=1,00% sl 350 (puii Logd clialilpuall mead Sy als cligindl (manl S cullae 32l -2
anid cplgladl & pHA A s (25° C 432 2ic .V = 1,00 L axall (uéis 1072 mol. L7
Sl o S2 Jslaall 2,05 S1 Jslaall 2,6
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el g AH (aeal) Jelis Alales iSIs Bronsted xidisy cus "Gaeall’ Caje (]
ANy bl oo AH Gaesll Jelill 7, Sleil il Apusi 3)le aag) caaill Joan Jlasinly (2
C sl 585l Jslall pH
el pal) s ol elialilgud) Games A AGH a5 i) Gaes 0 AH e (2
faalil s34 (e peitindi 13ke .Sy 5 S aral) sl pe caisil) e ppiaaal) Jelill T, 5 T
(i) (mes /) 5)l) L8N K@y daiaseall culisile aagl (1 -3
DPKa; & Kay @bl e Cuaal Jelall aas Jpaa (e U (0
a5 8 Jsbaall 8 —Al) §) dmea— sl daall L L (z
a5t 131 LAy i pH 8 yslaally asis ¢ S Calaiall 3onse & gsinal) Slualilgudl (mes A€ apail 4
V=4S Jslas o Jeanil il oWl 8 Calaiadl 138 (0 m = 1,00 g ALK 44030
.100 mL
2S5 (Na",HO') asaseall 25506l Sle Jslaar S Jsladl) (0 V' = 20,0 mL Las ylas
- PHeq=7,1 5Veq = 9,8 mL: \Sal) xie il dgyjaill 36 .Cp = 0,200 mol. L71 A sall
Bylaall Jeail 2 daial) Jelall Alales i (]
ayplee Jeli DA "l (e (o
Cy sl SV Wy « Cp AN QI Slialdlguadl Gmeal €3Sl A jall 5l el (2
cablidl e m = 1,00 g b sinal) clualilpull el my, A sl -
oo i) e lall (10 0,50 L 8 ity (Bsnna 20 g Ao gy ¢ BN Calaiall (pe S (o
bl Bgaaall (0 20 g (8 sl il gl aeal my, ALK ¢ G
- panall Joladl) b clialilpud) Gmeal € (Jsall S5 il -
(Lal83 04) :aall (s pal
Sl Cua Apedall ailiing (e gl eda 3 il zyay L aeailly ol g Bl Ll die
Dose Lo el 4 Bl deady Yaie caldly Jaxe (af o dariay & Calad Jiluy ¢ glas
o o @Ble e &8 ¢(Chaufferette chimique) AfleSll 8audly cuall 138 o 3)ha
Jsas e WUl aleaill Cany LAY e AU (e 20%02 aspseall COAT Sl Jslae 45 claudll
Byhally calaall L Ailesll sl aaa3 (S (Jleaina¥) 2y Jslaall B)ha 28558 Jalall g
"pour la science 2008 alall Jal (o ¢ Ljil) IS8 (4 alaid
M(CH;COONa) = 82,0 g.mol™*  .K, = 1071 / 25°C :calihanall

Sl ol
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Dlsd sy oLl g alelss (mpl g 53 CH;C00Na alall agageall (clsiliy)) edla (T
.CH;C00~ <lgtyy)

calall Jolall 28) gal) (Gaen/ulol) LU il S0 1 cana (alad COAT i3 130 -1
4,35 k._l\.JAj‘ 3ala 4\:\.05 eﬁd}aﬂ &_I\_gdug}[ S dj&M %) V=100 mL LAAA )aigd ‘_‘,ﬁ t»-ad -2

8,9 : S Joadll pH 4aid aa3 ji—pH s ddauls «n = 1072 mol

e lally ) G SLesl) Jelall Alalas Jaad

CH3C00(_aq) + HZO(@ = CH3COOH(aq) + HO(_aq)
i) ax x5 alad) ApeS 1 un Jealad) Jelil) axil Yoaa ¢l (]
dap de [HO Joq 0S5 e il o sl Cusan vie [H30% g 385 ol (@
25° C s)all
€l delil) Ja L @uld) Jelall Jal (e gl cual 2 il 23l Al e (£

}4;.143‘).1@ cJSJAJ;M\ @SO d}u\ L))S" -m=130g ‘d'-'\sj Vo =100 mL o
5 100 Sy Jslaall Cidaty S| Ysla

V; = laaa el cdiddd) 3 Sl Jolaall o g geall Sl Cp Asall 5850 paasl—]
Janid (H30% 4 C17) W el Jolaas Uiie—pH oplas &3 §; plaall Jeaill (0 25,0 mL
Uslen asiy sSaadl Ll i€ man Jslas sl Vp Sass -pHA(V) Gioall imidl e
. CH3C000,q) + H;0* = CH3COO0H gq) + H,0p) 2 xladl Jelis

pH
nt+—-——r——r——r—— 1" 7T T T T T T T T 11"
| | [ | | [ I | | | | | | | | | |
| | [ | | [ I | | | | | | | | | |
9 7 T T T T T T T T T T T I T T T T T T T T T T T T T T
| | [ | | [ I | | | | | | | | | |
8 | | [ | | [ I | ﬁ+ | | | | | | | |
T rT T r T T T TT T T T T T T T T T T T
| | [ | | [ I | [ ﬁﬁ | | | | | |
| | [ | | [ I | |ﬂ dv | | | | | | |
77 F——r——t——ft-——ft——ft-——T-——T- -4 —-Tt-——t——f————1—————-
| | [ | | [ I | | | | | | | | | |
N | | [ | | [ I | |\ | | | | | | | |
6 ——r T r oo T STTTT T T TTTTT I T T I T T T I T T
| | | I | | | | | | | | | |
| | [ I I | | | | | | | | | |
5 +t——1r—— -t T~ —t——F——3————7
| [ | I | | | | | | | | |
| [ I | | | [ | | | | [ |
4 ———h——r——r——r——r——T—— == e e i i B e B e
| [ [ | | I | | | | | [ |
[ [ | | [ | I | | | [ | [ [
3+———F——ft——ft——t+——t——F——t+——+-— —t——t——t——t——d———————
| [ [ | | [ [ | [ [ | [ [ |
[ [ I [ [ I I o | I I | [
2 +——F——t——t——ft——t——F+——t——+F—+
| [ | | I I [ | [ |
$——r=x | [ I I /4/ | [
1l +——F——ft——fF~=t——t -t P —t—— Pt~ A~ —F——A——dA—————
| | I [ [ [ I I | | | | | I | Vai(mL)
| | | | I | | | | I | I I T I f 1
0 e A p e B B
0 1 2 3 4 5 t? ‘? .8 9 10 11 12 13 14 15 1% 17

»

Sd
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LUl 43S age 3pleall Ualais ane)l
il Ll Basd gial) B 0l Bale ApeS G ABLA]) iS) Sl Cade (o
S die ng, (H30) astisnSY) 3l 33k 4S5 n;(CH3€007)
el Aaphll 755 ae 58S die GsSall leall Jolaall Vi aaall cual (2
el Jlaall gyl 3lsds € Sl Cual (o
Ailesl) Ltal) Jolas b agagall cDAT Cp S5l caal (122
Al 8 a g geall lsily) A Cuaal (G
ALl Aidiudl) A8aY 8 gmse sn W Ailas il Ja (2

(Lol 04) @ swaldl) ¢y patl)

ehab Jeadl lgall aniill dul Ao aaad odaads e il 75 o TP) Ak Jleef daa Dl
ML Galdy gy pH (ul8

AU 48 sy AH (el S (o)lad Jslas (I

Acide AH
co=17,5mol.L" s AHo 38l 38 (ssinall Gaead) ) ey ¢ 8L 3
R36/R38 : Irritant pour la peau et les yeux Ao Csa\)d\ Al

R37 : Irritant pour les voies respiratoires

Oz il 13 e iia b Jelaill die W3S sl cilblial) o L -2

V =500mL lgana dyle dasa 3 AH (aeal Sp dstaall (e 1,00 ML g g 0 aias (11

:Sp dae o deangd Hhiall el aaall deSys

Sy Jslaall el 5858 €7 A 2 -1

daalae V15 Aalgdl AERY) ASaN] Al 3 Jelil ail Yo il & Jelil) Al cisf -2
X 3 Xy X <V «Cp ANy oSl &

Al delal) o (s Xy ealae V) il Ao 2aa =3

3,1 A8 ) Sleadl 5 o5y Jolaall pHA) 4 200300 Gy ¢« e~ pHIL Aliui¥L —4
L Jelall Algdl aniil) oy p dad sl (]
llsa ) fagana ol U e ldly AH Graeall G delall Ja (o
LG Je il ol e Ty Wiad Gl & (Jelall el axiil s Gage (7
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50 paea g slall COle i saed Jlgdl) adil) A e (TP) e alee o8 330 Joass =5

Acide contenu dans la solution Valeur du taux d’avancement final :Cl ‘).-,\S‘):\S\ S
Acide méthanoiqgue HCOOH 0,072
Acide éthanoigue CH3;COOH 0,023
Acide propanoigue CH;CH,COOH 0,018

S Jslaall Je oy
@ Gy =5 X 1073 mol. L™ 0385 Gilldl aanll S, Lile Yslae 3l ygussi syl JJamy (TTT
.0, =1,07x 10728, m™? :dagill s< Cum Jslaall 138 (e V, paa 40 LS Sl
Aot s Am [H30% 5 p 0S5 ANy 0, doesil) 48U 3le Lael —1
Sy Jsladll [H30% ], ¢ pssionsV) 3ylptn Sleill 5850 dad ual 2
Gy 585 vie oldly AH Gaeal) o (Sbasl) Jeliill 7 Jledl) i) dad ol 3

C).u\ Qu}h el 2;.13.15\ FRYY dA .sz Tl O u)\ﬁ —4

Ao+ =35%x1073Sm%mol™ « A, =41x10"3S.m%mol™" :

(B2l 06,5) :pualaad) ¢y pal

mg/L— (Sabeadl 2l 53) o2l .
o Janiny sgh clila 8 Lusluds L Paaie o Lall yiiny

110 :Mg2* asjied | 555 :Ca?" asmds)

403 :HCO; ciis Ssimsyued | 14 :Na* asepal cacluall clagden e palie ae
) e glaal) L B i sl 556 Jand (T
PKa1(CO,, H,0/HCO3) = 6,4 seillaral)
M(HCO3) = 61 g.mol~? pK,, (HCO3 /CO%7) = 10,3
s S s yugl) 33U ulad—men Gyttt il il (1 -1

Al s dpcaeal) ddall (ilis Y law 5 pKadl e ale (pHA 72 jsas e (0
.(HCO3/C0%7) 5 (CO,,H,0/HCO3) uulall
Lol e W) el el s HCO3 3,ls & o (2
, e = Gl el e V) = 20 mL Leaa 23b -2
R el sIS Uslae Ly 4] iy
! ¢asd «C = 1072 mol. L1 o385 HCI
|

tAlalaally 7 daial) Jelail)

1.0

[
} Ol Je Jgaally iaen pHA (b =305
0,0 5.0 10,0 150 200 250 j%‘jf,,]\ =K = L.US" U.)\J'd\ alls @ ‘U\ o (\

0,0
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A5y AL e o 3l Ja 12,5 X 106

$400asl) Al

IS A& flaa) Lol saa 5 58l e (o

AL (grine po Ll Janall elal & Sl Ssiag el 3lsd 385 Gl (£
il Jle fanliall (slal) oISl anl Lo gl GlisnS g yuell 3))sd 8yalaa 253 (2

Ll Jlas Skl Casl<l)

&)l 5,4-3,8 il Js5nSsasyll puad]
&)l 7,66,0 il Jpasisas (33
¢y 10,0-8,2 alad sl gal)

(blai 04) :aulud) oy el
«pK,(CH;COOH/CH;C00~) = pK,; = 4,8 K, = 1071 :25°C xic :culidaril)

. pK,((CH3)3NH"/(CH;)3N) = pK,, = 9,8
-(BH*/B)= ((CH3);NH™*/(CH3)3N) 450 a5
Jslas 2203 .CH3COOH JSal e Aalal) diapa olgilinal) (aea e ssiny e Jslas Ja (I
:Sp cadda JA Jslas Je Jpaall 350 202 S oolas Ja
°<“§,<°ff‘"? e Jsladl (e V, = 10,0 mL Laaa 23l
el e B S S, ik
bl Nag) el e e
40” Cp = 5,0 X 1072 mol. L% 53,85 (HOGq,

T T ) Jelis Askes sl 1

T e e e 2
o 0 - Ll 5 I i T 1 1|0 ] T I ] 15 I I T |7b m . LT‘.ABS\ eﬁd}mj‘ J.-}MS}‘)A:’A
. sl

o @l Jl) Uslaal €y Jsall 550 angf =3

Ga)d e .C = 1072 mol. L1 Jsall 038515 V = 50 mL 4eaa Gaal—iine O Ale Jslas (IT
- (CH3)3N(aqy + H,0(y = (CH3)3NH(+aq) +HO,)
Sl o8
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Jstaad) (8 2S5 pnel) Hlsdl n(HO™)gq 83l 2S5 [HO Jgq Sl 58S diee Caval —1
oal=Uiine SO 45001 g sald) 3eS Gl -2
Lalal) Jelil) axsl Yoaa ¢ il -3
el X g eae ) aaiilly xp Sl pail) mad (1 -4
fali Jeliill Ja o7, el anil 4kl daal sl (G

s, XF . [(CH3)3NHJ¢q . T
. | A 1 45 glue il G5 g =5
epal o No—Xf ~ [(CH3)3N]sq oo

PH=6,5 223 juwpH Hlga s ¢oaal—Uiine JDE Sl Jslaall ) Ja) Canas (1T

LAl Al die Galall Gulad—(aes Je il Aol ST -]
.((CH3)3NH*/(CH3)3N) 45Ul K5 dumganll culil 4jal) 35kall Jacf -2
. [(CH3)sNH]¢q ..
PpH s pKyp Ny Lail) 35le il
PHSPRa2 S5 ey only 0 P T

il o34 e Ciwal -3

(blas 03) :palill oy el
CsB A clialid Ll ggint - eliall Sleall dusity B! acm 3l b el 835 Jeriad
paes G Gep cpall a8 Vs <G e alduall 8 aag Cua (li)sSul) paes)

e pafs (b zsi) sapsidl Go WS 4 C opalidl) Ao 43l 2y AHL el KW
A 8 el )5SV Gaes 4paS ylas 1A (e lia 7 5iie) Laroscorbine 500
snsind) (n A g (sgine co Ll 3 (% 100,0 ML \ginm Ayl Easn 3 2emnill (| oS50

ore—oon oo __o| o Jrlaey Al dasall sind dsiepHY sylad) e
o

=< aes dapa (Cp =0,10mol.L™h Jdsall 0385 amisall 2l 0l
OH OH

p}e8 el S|
H | ‘_7_,,—0- - —e
. A aag) Gl WY1 el sUaral) drpall Al —1

£ ‘ .
5 f My 4 sal
74 ] .
: / Syl Jeli Alslae sl -2
5 i //. " o £, . .
n e liiall 3ol laeS (A hef 5 salll e -3
i ) xae
2 §

1§ W Se Jgpanll e pH Sleas bplaall aglia ciiSs —4
0 Frupn g - s

0 1 2 3 4 5 6 7 8 9 0 1 R Sl Sl

Sl ol
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Alexinall Agylall -3 ae 53K Adas flaa) e (]
Ayl s sial) iy ) man RES il (o
b o il (e gl ely ) KUY a1 500 mg Sle Laroscorbine 500° < % Ssing =5
(oaall ol Grpdall) $C Cppaliall,
M(0) = 16 M(C) = 12 M(H) = 1 (g mol™?) idpdl J<I : Jan
(Laldi 04) :amlil) (4 all)

dagdl GJ\ (25°C sy day c_bz) 18IS 54 ;\%ﬂ uszs\ Sl oLl dmgen Gy il (I

.QU}DSJQ;JJJ&@J\ ijm L,,J\ HC03 P ).L.s.d\ sl 8 Jaiall (50 <1 A
K, =107 :(25°C) sl gyl claall ¢ (CO,, H,0/ HCO3) 45\ : Jaxs

PO (e (S o Lally el (0 5)SH 2l 36 Jelall dlalea &) 1
.C03, H,0 + Hy 0y = HCO3 .y + H30(,0
el 13 8 ASHUia) ((caes/ slad) ol dac
() O oS Gl Aslaall 38sal) K dazaseal) cilh gy -2
[HCO3 ]
[CGEJHE 'D]f)

dedl) angl pKp = 6,4 O Wle -3

(1) 24834~ PH = pKy + lﬂg(

[HCOZ ]
il ) il 5 kil elall 13¢] o Hzof;f

HCO3 5 €05, HyO (e sl 468 sal) 35 dpzanall (yidiall (it Jadade syl —4

SsoSY sl 3ty o) 038 5) € 5 (Lhiall Wl ana) VAN Colall Jelall axill Jpaa il 5
()

A saall i 3)be Jlaxinly [CO,, Hy 0] ¢ 3 it &3 [HCO3 ] 585 canl —6
.C ).:\S):\M ...... ‘

.0,038% s1sell 3 COL 4 s giall daaaills 1,013 X 10° Pa goall Jaiall 4 &) (IT

Miad) . Lgiale oS g Lansliie Cansiy goal) Jaraall 8 Clilad) wsen LU 6 )5)S (g5le Jamy 3 1

L (50 20% ey =P, — 0aaeSOU ) Jaialld BT e15gl) 23S (50 20% S 13)

(e3¢
COL W goall bl Py aal —
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1355 CO;y e Als b opS e slall 8 Jaiall Sl il Jasal) Canliny sal<all ¢4l xie -2
.k =3,4%x10""mol.L™".Pa™" : &us [CO,, H,0]f = kP¢o,
sl die Sl Jslsall & [COy, Hy O] p 5:S530) qual —

smand Gl el elsa O3 —lua e G & =6 (T Jiseal) A e A8 dadl) ()8 -3
0,038% e ST 5 sl 58 Al 6 G Glley il oLl
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(Ll 06) I3V il

el 3 e 05 @28 xic 208 tonnes o35 47,4 ma Ariane gl ¢ssla g L)) i

Jé al) N0, g3V) auSgpm e Aands 3l3e S me 4y S 145 s 5add U5V el Jandy

sxal) Jaidl DA 2l JeY) a5 lall gds ) GlSadl 38 F G e .(147,5 tonnes G
F = 2445 kN \giad «JgY!

Slo pmitie gl jlus 8 4xa) 4850 kg 4l eliaa) ja eloadll ) desy of )l Fo)ba oSG
1965 kg 4 jfisags elia yad 5 200 km 2

20=9,8 a2 i g Apdlall Jis Gl (e jiig GLIE oyiiad (52 ) aleall 8 &g jlall Apa i (I

Al Ll oY) sai dnse J5BlE (02) hsna Stidic ms™

oedsad)l Azdlyy AN Jogd) < WALE sagraa dic Ariane ¢s)ua o (sl Gl auy A Jie (1
(s)sed)
-a gl Al sl ol Saks (Ariane §solall AES) m ANy 20 (2
Y Al g bl Apaaall Al Caval e DEY) Adaal g jlall ABS 7 oS3 T (3
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Figure 3. Evolution des positions
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